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Fire In The Mind 



A ajiaJI 

ijjjjl\ jtf\i\\ j]>ujIj 4Cj)jJjjaJ1j i £j\kj&l\ 

Cjj£ ciiljjjjjj 4jj.i-a ,-i (_gjuli.^/l (_£Uia (j-a t j*\ J i u£ fij-lJ 4,_iailj laS ' '1 « /aJI '*J4J LpLkj 'Cjljiui a^C- <Jj3 
La-ijc (jjijU ,J| .jiuiioi (jx aUJI (Jjjjiall i^jic- tajjg Mill AjSjIjjISJI (JjujJjjj 4jj2 ,_jJajjl ,-i ^^jjUjoi ^jSI 
ji 'r-i-^U (jjLall ?rj-a-a]| ^^j'lnUjll l^2^)JJ L_ljJall qa ajjir i ^i Ajauj£ 4jJ!J u . J 4jjjj UJ^ lllJJaaul 
t^jjoui jLuj" Ig-ilc- CIj V)3 4ja>jij cf ttjImkUIj ClijjUjaJl (_jjLoi 4jJaiaJ aJaJmu (_$^ll pjjil <^1" (j-«) j!U*a)2\j 

,-i (j£j i in C(Jjij\j (-11 alxll (JjjjJall /ci«-2 . (Jjujjjjj ,-i aju > all ,-J.iua s.UjI ^^jJalu ^)*jJul Laj|.i dj£ 
Ljjl ^—11 A n <\ h ft tjSjoiUijj tjjjibujjjj t j£j Lai j^jlj cAaJuilj tUj^j^j t j)}*"*~\)}* » ■*>') <_£->^' f *^* " L)4*Lr' 
?rj-a 4-«3 i^jic-i |_«i <3j uj£ ^ jtjjiau c4aj\£jaijj 4jjij 1 g j mi jj^i /c^ 3 U^-^JJ-^ "*' •SL??^' U-aij*^' (j- 4 ^J^ ^ 

. Aj]_)^. JJJ /aJA 4j_)20 ^/jj^ J'^li U "^ * ^ Mlrt /g3 tl/T JjalAjl f*S\ (J.MJJ ' HjjS J^ ^aoLal (_Jj^ /g3 ajii-sa /glfa 

(j-a jl ^-iuloi (j-a jjlfLj^M (jl£ sj_ajoi Ig-aLu&l p-^C-j tf.L^Uu I g \)\y p^*J ta-iall Ala caALul 6.A& jg*lMnj 
(jjaSjjj (jJ^jjj (j-« L - '^^^ ^^ f-jdh f ■ * ' " X3 'At\n\\ i_J^-^ (j& Aaltlll 4jjISI (j^ (jliuiVI (jlS lij jl ciiljjjjjj 

(_gj^ \c 4|^ ^j jl tjjjibuljj dll^j^j ,JI ^/oj^aj u mi rt ajIiU ojjla^ail 4jliJl ^j a^j|jUja»j (j_aa2jjj (jjA^iLa 
t-s i «aJJ ^3j .L^j\£_^a-a (j-a f.|^.)il (jiaau c.liHi.1 h)<\ uuSjJ jl 4^j-a-a agjjjUjai jial Ij^Ji aJ_4SUlj 4(jj4uU_jjJ 
CaAj .Aj^l^JI AjLaJl ^JUi ^>-*^ /J' 4JaLoiiJ (JjujJjjj JaI LiJj La |jJj£j .Ia^Jjoi o^jl*»a Aic ajj h miV I 

.a^JUij Ij^JJJ (jl uUi.1 (jjLJaajj ?.lj^ij| (jjj^ao tailxll sUvJI <il£ ^-i a^JLl-alS 
\c U^aji ^-^ cU^aj^. jj^VI >A c4jSj]jjI£ AaJLalc 4£.La^. (jAj "cAjjIjIII 4jj^.^/|" CjjjjJLaj^Jl (jjjljjllj 
4_JajjLa]| (J^L^) CilUjSxl\j l^jjoi jlaJI 4jjjLa-aJ (_>J c<— SjjxaIIj ^)j]| (JLafcU Jaa2 (JjjJJ tjjjj^lMijj ta^aijc. 
Dr)j-a]| *i '(JJJJ *>;■». ft (j-a o^Lul ^iC C^Jjall <— SjJa Aifcj .(JjJa2l _02O (jic- ?TJ i o <\\\ a'VI (_3J-iu liil^j CUJl-i 
a^jlaLjjl (Jiak ?r, «\ i aj Y5 .4 mCiLaJI aAjjUai (jjjjLaj^JI AjS (jjjLaJ i"n^. p Laia>^M (jl£-a jAj CL_ljJall (j-a A Kjg j 
liA (j-a AjiiLaJI 4j-aLa"^l *ilj-all (j-a SJaIj (JjujJjjjj .^JjjJall aVVI p_oJUiil ^^LlS ^ 4li.b (_g_^?o La 4i^x»aJ 
AAy^a) A mjj£ LjJJ^ - -^J ^jjSjI ^ao (jl Cjj^aLi. <2ljj tjjiAJ-ail (j-a (jl£ I AgJj t4 j^jljjlfHi <— ajjsul jj hqul 
(jl (j^lcb (LawaLoU a^jUaaJ (J2l /j^ '(j^JJ*-*^' '"'""'"'''JIJ.''' (j-« l3ij^ ~Jri^ii 'UJd) -^i*- 4 <c c '^ Aj^a^-a 

.Lj3j1I jLoi ^gi (JjL S)Alc («a <jSJ_4jI£1I a mij'^11 

(j^Lalj ^-iuioi (j-a 4aja]| (j^aj*JI Cll^U^a LjJj-aaiail (jl ^*J 'U^^ '^J ^H^' ^J^' '"^ }' *°' U^^JJ^ (j~j 
^-Icj A jjmi-n I) ^■IjI'^Ij (Jai-a (jjjj JjJOa CjJaj cCllljjjai A-iJaJ .A*J CjJC- La^jfcj .LjaJl Cluxailj alxJall aJ^Sj 



3 



(jjilll cajjLiwall aJ\jLj CllLjaalill (JJa*J j-t£ LS"L£^ LS* J^liail 4j£jj "cajoII" ajblC cJa^J Ajfl^ 'r 1 ^ 

. ^^.LoJIj i . uaj» 1) (jlfLoil IJA <JlLa] eu^JI (jllajJaJ 
jjjjoi^aJ i_5j^i ^j-« '■^|>^ Ji) iS-^'J ^^ Ly^J^y (j- 4 1H- 4 J*£ LfcP^ ^4 cs^" '_P*JJ' lS^- 4 (c^ ^juAj 
4jj^aJlj <UaIJUI (jjjxVl (JJjJ ^JuSlJj • <_S>^' ^J'J"> ^■'■"'■" ie& * i i ^><>i 4-a3 (Jjjfl 4-ujlaJI t (j n'j ftj-^ Ajj-la ( _A 
Clul^j .AjjuSI 4 IjVqll ajlail Cluafl l^Ju cjj^JI jl^uil (j-a Ig, a i nl lIujou^I j^jIIj '£jj^l J^V' ^ (j- 4 -" 3 '■^ 
\c eJaiJ ,, at hj tajjllj .^JuLoi ,gi (_5J£>J ^jj.Vu aS CjjJjJa Cjflj <_}jfl t U ft > uj Cjjjjjl jfl oaA Cjj^JJa ftl) 4jj-i-« 
cAclioil alcj 4pUa>VI flicj c4j)-TS^UI AjjJaljjll a.jl*Jlj iQjSJI aicj C(_g_^Iajll 4jtjJa3l ale- t-^LJI jrtiij 

jji USU J])j U -"<"N (j^Loj^.1 jSJj .4jc.la.i3l aaIm&I qa »UI csjjill cjjJj3I <Sjj^ (JjajaII j^&ll <_Wj 

saA uj^ 4-1' i ^>(S »j AjjjJall (ju^jil ^>jc ajUjoJI .ijiJ Clulj t j\j ft"i > nu iii^.ljjfl .4jj.la]| eu^.1 (j-a J^-^' 
— £^ AjcUj^sII AiLxail iXX 4acljj^a3l 4JLLia]| lK *\ 4acl u,~»\l AiJalall - s-LjajJj s-lfljj 'a) J -«-< 1 CjtiflV cAJjaAll 
AaJjoiVIj (j^jl^aiL 4jaU-a Jl)j U ^1 iSjjUl t-JJ^JI aU j-a AaLlall jtf^lj cAjAjaII ^Ixall (J Jc AJ^all 

I jJjaJUJ CjIjUjIj A^ajj^ijja JjlaliaJl (j >r> ;j . A L aJ ft 1) 4 jUiilml) 

lja*jj| 

JaUiull (j-a Cllliill t ftjja ft (j-a (jjilill jJjaJU oa^.lj 4Jailj ^^iliJ CllUXLa AjJUj ^'j- 4 ^ * » «aj CIujoijj 

^jJA i-1iUjS :<j^aLaj| IajI^joiU ajLsi-ail qa ^Ja\\ u^aJl ,*i CjJjujJjjj Clll^|j)_^<ij AjaLjlj'^u) (^JaLLail (JAJj 
ajMn'ifti) ^)C^*Jlj JJjli ail juauJu^/ <-_alaj| ^laia^l jAj '^j|>^. JJJ l5^'J cs^ j" ,lr JMJ S^jJaJ' (J- 4 **,'*'.' ^ L 4 ^' 
tjjlji. (jLoij cjj^l£ujljaij c_jja»jj3aj| (jLoi ^J j-aaJI ^jJ^JI <_gjfl (»^jj -(J^J^i)^ J^ ^J^^ 1 UH^J jj^J^ (JJJ 
4 maLaJI l^joijila ilit ft (j^ij tUJ' ^ >a " a^, i gj i hV I U^f 1 ^ ( ^ ac ' ^i*- 1 ^ 1 ^— '' ' ^?J "4^' 'J^Jr'Jii t Jj^ ' "*\j "t^uj 

.4qU ft i-j-lljJl f-\jj (JD^i u[y ta 
ai*JI ^jj-i-a saljj '^j|>^. JJJ (_J^lj Jjjfl -AJus Loijfl <jjL^£J| Clil la uoi] ^yi.1 i__UaUj (j-u CliLjaxjll (JS nnj 

(jjj^La ( aKj ^jjll IjjjJI (Jjbal AjjJjjjl ^j^' J^^dJ^J "r 1 ,?^ CliVU^aj '-^jJJ (j-« •— ^_> A ^ <— aA>*il 
JjaaJI jj^a*JI ajjll ^jA c ( _gjjjoi , ^l (jjjjjoujjfl (jjuaall <joijail (_£all (jjiaLJI i_jAja13 4j£La]| ajjJaLaJlj . tlijjVjall 
4jjj^i ?r j i ^i"i jjV '-g^JJ 3 /c^ "^ a ^' ls^-^'J '(J "O'""'! CiaJ <aJa^A <_]£ (j^aj*J AjfljjJu (_3_jjoi cAjSJjjISJI qa JJ^I 
Ttiifll cS_)a^V I Clil_jiaUI ^-ij .Li.uiJlj 4jLs^ jjS'VI pjiil jj-« p^J^ IcbuaJI IjI-t»j (jl l^jj'^ ft <j^a*J i ■ iaj . ale 
(jjjljfl (jc i^ja ui |3^>* c^JjaAJI i_jjj^a u4^' ij- 4 Xsj^ J^J^ <_^ r"jijJl Jajoij ajaj (_$all c^-flUlai i^j» ft 
ljia*J <— allaujj .^i ft"i-^ ftllj cJi*Jlj coUaJI (jjjSl3 _)«->*! ^ (_5^' >-^J^ U-**J ' QJ^ ?CJy ^-ijj UJ^J ig^< t JjtoJJI 



JajLaJlj (j^aj^jll -AJjia Igiljjl t _ s ^li) Juiiai A, i a i hjx ,~Aj c4jfLj-a^/l CllauJl 4_uij.Xa A-a ojij Cllauil l.iA j-a 
■ieLaul eJaLill Jj cjAjj La£ cIaLIIj Cja^ajl jll c^)i9 j)j-«J UJ^^ j^Lj J (jj^iuLiI ejLjaaJ s.^ya.li-ail 

• ■ijj^ja. jjj J t '< i ^i Jjjj jll j-aaJI .ijigJI ^JjJJ f-Uiuj J 
c4aJUjailj c4j.Ai& — lIGu ClijjLjaa* ajJaj ( ^_H1) (j^sj^/l L^Ju 'Ui^ 3 j-0 -^J-* clgjojaj jfr jfLiioifLajjJ jl*J 

.!>LaLi j^jj k_£&ia.VI jla cAjjj^Ij 4xaI*JI cAiilk-ail Ajc^all clilalajll Igjua c^all ?rjOj Luie j£3j-4j)j]fij|j 

ajJaaJI I.AA J IAjj • jjjj *!;■». ft c4jtljj-a jjc. ajji ^>j t^ljim (j^ajjfrl jl ^*j /g-JA^ J i— Ju£jI 1-iA a^3 CllLiu 
jlfLall 4jl t bjaau lg >>r>; A-a SjjJaJlj 4 «uVJl| Cj\&x fill a^U^aJJ ' * 'J"- t?rjLaalS <Llill JJC- Clllclaill j-a 

J]| jjjjoiVI j-a 6 U! Pj^' — -^-i^ 3 (j» "^ r J^ J^ ^iujilallj c jj.a3Ij tal*JI <Jja> AiluiVI u^w JJ^H :»£/La]| 

r^j-sVl (j-jlj Jtiiu> J jJJ^iall t>a«j L^jpuj a.lS 



V 



jlaxt a.iC- j-a jjSJI LjoJ < Sj£ — 

?(_, aj-afUl aJ-liaJI AjlaJa ^ j-a s^tijj Uaojjj a^SJJ (_£.ill (_£.iLail aJLul LiuJ <— aj£ — 

?4jxa CllUjjaJ Jlj i'Tit.I) J i ,Vill (j-a euajl LijJ <— aj£ — 

?pLa.i3l qa <Ji*JI Luiij <— sjS - 
t 4jjU^3*JI ljjj^a.1 JJjJulj-a jl al ? jjflll a£^j jjjIjS ^1*2 (ilLlA J* ;, S£^ J*" IS* "J LS"^' ^^J^ j*^!j 
jll jriLajll <jAj ?s|^J (_$ill aliaill (J^ajiJ jll ^jA 1 1 m <p| Igj jjJalll JaJj jll AijjJall ?r VaJ ■ij.a-a (_g&J 
jl al c4ajj£ll ^ qj'q-s \\ (j^aj i ^>-s J La s-Ic^Lj ("ijiffl (jjo^aVl (JJJJJ (^^^ (_j^ 'SJ C ^' Aj^aiaul Clllalajll LjjJaj) 

? jjjljjllj Ijilll ^_oiA LgjjjLaJ ^-all liljjS u2U2 4-^j > aa ^ lAjnTjm SJJ*J a^-a j-a |^)jjj 
aA j-a <5Laioil igi JjXaJI Ia^jISjj 4j-aJl*JI ^bUaoIj jjx^al\ AjOakal\ lg"n-s-\L cAalLajiill j^jiuiS-ajjJ cllAj 
(3itLall JJ^' cr^-^-y ' " U^ lP^I , ^-i u ^ AiJala <— al iTi^ i hV LJL\^ LilS-a cAj^jjllj AjjSill ajaJlllj ^jjiljsJI ^jjc 
a^*Jj .4a3 lluiij) b^.j ^cjjl aJlxll I^A cJj^. - 4i^*j Lul jJaJ jl — 4i^*j La (jLafcl JAuJ c-Caila ^j aistll 
jj^^ mi j IjJAj jjJJI aiUJI cJj^ (JjjL\jI a£juj ^ji a^ac cAja|^uaJlj Aaiojtlll c4JjXall siiA Cla.ii ^il n_iLbail 
f.^ LI Mill Jl sLao^lj Cjl^Uall (^Ja.1 Jl jaill jp» VjJ tAjl CJ^jj .aixll Jji=>JI <ixa*JI tlllcLlSlI <>a*JJ 
jjajjlj A£j Mill siA Jauij J Clljj£j*Jl£ jSLoil jl ^ V^«J 'LSJ^' ?J^ Jj j' 'csA^' S-JaLill Jj jl c^jjjiJI 
4jj^i. li^la (j^aj*j (jjaxjjl jl ><-aj .aJLul J 4j-aAl jjjflLail JJ^I j-a 1 1 >>■*; i . )JaJ Juloi Cjj-aiail LaJLla 
.a^Cjjj^uU <iuu-ail Jj^aJI jjlaUJj (J^.Ia1I Jl jjjjauj jj^i.^/1 jli tf.Ui.^/1 aicj AjUJjajl ai*J jjSJdlj o^Lkl 

\\ jj^gMI Ailj g. jj-^ i ^illj Of?^l j^ A^jU^all (jjJjLjalllj UA pUjj^/1 UJ^. 'J-iJJ LaS tLa f. ( _ ui liluA 
La Jja. jjh'nll c<jo»aJ Jl aixll ajlc^ bhr"iMil JJ^Ij '|>}^j jj^I 'Ajljj ^p^^/l Ja. cs-LaitJI ci*^ii *Lwa«JI 
. CliLaji*»a]| ^jl .- la i n jjg aj£ La AjjJaJ jLuc-l jS-aJj .aJLxll Jaj|^aJl s^A A-JaJ <— SjS (Jj^,~ jjh'nll Ajjau 
La (JSj .(Jilall jJjJJ JJ2^ J LaS Jaliill (Jj^ajJ c<LkJ Jj 4JakJ j-a Laj|j t_ tAJj jl fj-all j^-aJ c4JaLaUJj 
. AjLaLoiaJI Jalilll h'q > gj jl (J<ajaJ <— sj£ j;nll '^luj *^5 iT-LjaJ^/l Jc- oj^ill ' ij* i '<-> ?ut-aj-a Jaa. jA («iu 
liluA j^ij .CllLaji*»a]| (JlAa.^/ 4Jaj|jia (JjLuij jC- cLgJ 3f^' ij^-*^ cAjjS^ CllUlaj-a jc i " la ul jA ai*Jlj 



• ajjiJI t-h \a\jj ,-111 LliuljjaJl jy-^a /gA La£ c4j-aAj IaJ^J ,-jJI ClihWifill jjf^J jl ,gi LP-«^ jai Lajl-i 
Cli.H nml jj£j (jl i JaJ ( _ ? lll lillj— JaaJI J7jl^ Laia. ( _ s ^fJ <_fijjai Ualii jli c*i.lSI 4jjlill liailjial a-u^jj La.AJfcj 
UJI ji ?La llul uLaAl <JA •^2j3* 4 ""^ ■" ^JLa. /ji cr^ lu\& cl-iflAj . Luljiifc LiujjJuj jl Uxa> IajujcI /jic- 

?uUjI jj^i l - r yj>J (_3** 1 - 1 U ' " (j^ < -W a 'lO^ 1 ' ^ir 3 ^ IaLWjj jl '^^l "iq.' -ialiiJi <jl ujIaJ 
c&Jjg t%t\\\ JJC-J ajjgaLail CUJJSJ 4j-al*JI i—ufUl 4&<& i " )jj£ ^33 .pjjjiuail ^j^r j'"' ■ ^»5lla juSJjJa liluA 
(jjill jjJ.A*»a]| aA s-Lalxllj tl_J&jjl (_3JJ*^ (_JJJl_jiJI lilljj C jjfUl lipljS CAiljll ^ CiilliA jl (J^ajjjSl ( _ s lfc 
4j| jjfc .(AjVI) AjajiaJl jjLiufL jJ^ll jj^alsLail jjq uSj i n fill ejjj^aJ j»J (j^ajxjj . j.A*»a]| <-aLa> jja^aJuoU 
<LaJI (_3jJall j^ JJJ^ (j-« 0-^.lj - (Jjl ^ 'cr^dj^ 4 jLouVl AJj^a j-a y-ji <a£ c^-IiaS al*JI jLufcl uJajl j^-aJ 

.aJUll ^J^ 

(jjul cLa (j ^i-^ mi jl La .Hj ^tJJu (-33 • j )^l £/j-"> <_Pj ^JJuJl LfcJiS >i*Jlj ^=-Jjtlll jjjj t 1 'it <\*X fi (-i t j^-aJ 
jl aJUJI I (S J " * (jjft J ■ 1 j^ /gllil <lLajl IgjS (J^aJU i_jI*Ju JgiJ j^J '^ ^J JJ^' Jt^ cj < ^ a -«AJ liluA 
O^jUa ,_JaJ-al jl U-iaJ OUTa. (jjfaioi ClulS i_ aj£ jl i jaoj Alujj <JUifcl aJ ji jl (_g.'n'n < s jj^ Juac- 1 aJJ aJ 

.Aaa^jj jl 4ja>jjj IajI (JjpuJ aij 4jt»aLaJl ,-i Iqh-s n IcjS jlli.1 jl i_gj^.l 
f.Luc .-< !->■> ft l^j .tUoj (-all a-lrs-jll AjjUall Lli^ljaJli .Ulrica ai*JI ?=-JJiJ UJ^J <j' <J^J^"I j- 4 ' (j^Jj 
V iCllljjaJI s-Lajoilj . <— al mi"^V I '*0-% ^jia jl <— al mi"^V b alS ^cjjl _»A j-a JjjS j-a JjLoi-a ^jA 4tjih\l 

f-hj^' ajLjc.S/1 A-aKH J£i ja "electron ^jj^lf-A^p <jjl!a dulja. ca£b]L l^li cj\jjj=JI 
jj*j (jjA^ jy*- - <^jua uj^j j' (J^jjs-^I j-*j • cWj^ ^-jj^ jJojoi ^Jl Tt-aL "c|uark iiljlj£"j \amber 

jU CaJlaiAll Jal^all jfc lia. lo«J liia.1 ja\L lili .«iljll jji jj£ll Igjlr. (^jjl <SlaJI I^-akll UjjS 4-aJ 
f.|jj a^jlj (-i La AijjJaJ Ja^jJ (^all AjUjJalj AjllLa jjjljij aj£a«a]| — ^-C-jj^ajjul) aJuJI 4j3jJ 'LS3^ '^J^ 1 ^Lr' 
( _ S A cLujiJ c4ij*»a]| 6^Aj .CllUjJaj2 Clrs^Ja LalS Lpl A-a f.LaI*JI plit a .Aic. 4i-afc— jjj^UJI jLajllj jl^-all 

. -.g'ViLp (jjiLoil 

^ji c^aj LaJj ?<Cj£La]| CllUjl£-a'yi j^ A^lla i j^.\ ( _ s -ki (_$IS 4_rkjj\j ■'ULaC al*JI jl£ jl liLa i j^Jj 
?La ajJ (-i <— Sj*j jl ul <— kj£ Ciiil^ A-a . l^£lmj jl j^-aJ 'o^U^ liilLoi-a CaJuJI jfc 4_^alaj| Ujjjj^a i_u£jj 

• Cll^/Laia.^/I jja^ ,-i o^J^?. (^JaLLa ^-ll ^i^Jj 'j]^ 3 j[fi • l3>^ l3J^*^ IAjj i aiijj 'Ujao J^ ^>A*J jl LuS-aJ 
f. I in i H U ^(^i u^ JJ^J jl j-***^ JaIj sUvjI (-i l^a. o^J*J AiLows ^Jl Uj-alfc J3 jj^J '(-ky 3 *^jSj /a ■ ^>" cJ^J 
( _ s ia. 4i^*»a]| S>aji jl-^afcl j-a J-a'q^ ^a.lj jj^afc ^I^J-al ^jifc AijiaJI jfc 1 n-\ j Li^lS .Alraioi-a LpV ca^j*il 
^-i jjSj jl j^-«J t 8jS j j i ^"i jfc <*-a jjjavlfc Ua u r-i\ ^Ja ^ pj2 Ajlgj ijfc ^a.lj JjLal (Jj3 j^uS uA*jjI 
jl Ljjj ?all*JI Jjjgiiju~(jjja3) LaJj - <ELa-a A^sasu^a ISjJa 4(_gJ=k.l JjlLal ^jlgj ^ifc UiuuSjSI jl liLa .(_gjavl <— Sjjia 
t aji> n\\ pl^all joc jaall <ij cojjU-a 4ijj ^j Igalfc jaJ (J _j3I 4ijjJI j-a jaill LuS-aj V • I^jI ^'^ <— aj*j 



.a^kjj-ail - . ) H £ ) alfc /jijJ Lf^-W' l -r J j'-^ 'cWj^ 1 (J'^J^ - 



Ujjj cf-jilU cjj^axJU cijla^l ^jJj .ijaj c UaJj.il .ijaj jl Ulfc '<_S>^ ^Ll9 ts^i jisiij -jU iSJJ^-^ *\ l -^aJ 

. -Ipa. (j-a (JjLonll ,_]| ^j*j aj cp ^aJI (-11 (JjjjJoll <_J£ 
tllflj ^gi dlJaJl dljjjjL A hi a CIiIaUjI ^jJj fj-all 4a.jJJj h_j\j£ 4j\j£1 (J^r 3 SjC- JafJalL lilliA jl U£j 
4f. ( _w jS Jjjj-aJ (j-*-*^ '3?^** -J^ 4^ (J 1 " 1 "**.! ~£j •"* f 3 ^-" £»djV (_3jJ=aj| (j-a JJJ^ liluA jl£ LaJj cJjjU 
cl^jo»aJ AJajl-TS <\ll ,_2 1 1 ^a«J /ig i >-if J A-a jjlaaj (jJ-iJI eLaltJI j/s >^V I (J ■-'"'> J Uj3 Ul --Ipa. j-a £.Aijl (_gl 

. jUjJI JbJa AaUJI Vj e^ J£j A$' l£-«^ 
^ij .*tdjl£ akllj c_al ■frftlS al*JI -Sj-Aa jjj- bj^lV laSjA ^ nL 4jV l£^U. JJC- l-jUUI IJA jl j^al 
Ujlfc jjfL ^all 5JUJI (J Jfc t(jl taJ^lj <ajaa (J Jfc j^jlj *S«il jU" Ijj U 4i^a] Aij^Ja Jaj V cAjlgiJI 
jjo»aJ jlj cU Ja. ,-JI cUnJ jl ul TtJJJ Clslj.il c4jfcuJaj^al i_u£jjj g,^— Ajj c4JaUnj c4jl jl cajjljil ,-i jj^Jl 
Jjjj (_$ill t j*\ J i & flj-iJ ^ji <*i>a]| Clililajll <_aUJ CliidiSI U.AJC ^jiac- aja.j^s ^ <UiJa» «\ti a^A CIuja . ajajjj 

.<-_aj*J jl (_)<\*Xj La JjJaj c4J^x»a]| 4iU .Ua (jjiull 

. i_iU^JI |^a Clil ■■> q i <-\ j-a jl£-« (JS igi 'cs4)*^ is'J,)''" 1 ^ jjjlillj 4i.il i^>«\ll talxllj ^ujUl joj jjjjJI .hin 
f.Lu*3 . Cluljlll jfc dlaj AjUoj ^)fi*J AjtaJall aifc jl£ I ajgj cuaojlj Laic ^)JJ«J eU^M aifc jlS (U.^jW) 
a^ij^L JjJuSj Ijii^J jl (j^ajjajS ?.Ui.^/l ?.L<Jc. Lsl . jj£ll j-a jl^-a <_P ^ j-ajjows jA LaC jj'X n AtjjhII 
x-a t» jlm"liii'i jl — (J^aj^l ^jic- Jjlalil Lg^>Jaj <. t.'li^i ^jjll tllUlVI ^jic- <J^J-ail CjUiVlj CllUl^l Jjjjj jiC 
jjxajll ( aj^ ^1 AajbuJall ^ i_itj£3l lift iiaa.Ua qa OaIjj .lilli iil];j]-AjJJjjljJI JjjJI Aa*J jj^ uJ!>Ukl 
jjj|j3 — ^ja*jil ?.(_£.iUsj 4_uj^/l (_3jliaj| jfc jjiajj f.UA.^/1 ?.U]fc ,_^)laij .f.UA.^/1 aifcj 4jtajJa3l aifc jaj 
CllUjastlaJI ^ji i^jJ^J t(_>ajVI (JUaJ JTjU. o^jA.j-a]| jl AJjI^I t dllSjla «\ll (JS ^ji jii^t.T) ^3 ^gjll ^jjJaaiail 
^gi 4i^UiS-a]| CllU!>lfc jfc jjJA Ij jjJJI ^■tjjhti f.Ulfc i.^^)!^ Ca^joi£*jj . dlUjI i ajSV Ij CllU-aJA-ailS aJajIaII 
jjjljallj ig laa^lj ^gjJI i_5j^b dil <\j i n-> ti ClulS Ujjj .joj^JI jUiJ^/l Ala Lgj jlL jl jj^ll (3iJl ,^^1 AijjJall 
lIiIjJjjjjjj ^gJI ?rUvJ V Uli ciiil^ ?tj^a l^li .UUj AjajJjjJI ^-JjllS "taJ^aaJa dlJlja." 1 g .i^j-aj j-aaj ^gjll 

*jjl (_£_aL xjaIj ^g£i a^aa jij^jj UliJa jdc. ^gjjl j-a jj^I "^j ta^ll uLoi. j-a <LaAJ Ua jj^I neutrinos 

i AiUuSI aJ (_$All ai*JI aJAJ (J>T>; (-3 AjjAJ aUllI aJJCl tjjiO-iJI jJ^A jOJ i " la ul pjjJajx AjhirMj 
(-i Ca^SU C(_gj£allj /■ »jmil U^ ' ' (J-aUoj AJ>^ Tt-ioi-a ^a-Jj .4alUdll jfLliaifLajjJ dlUua ft (-i jJjd*JI Qjsll 
ajaj^JI tliUjjaJI alfcj IJa ajjij^all CliUjaJI *lfcj ciillill pic-j CIiUojojaJI s-Lj^l Ulfc Uajfc cjj^/l a i aSil 
U^la JJ^I JJJJ2 jjAjj^a UAjUjCU U^ioi|jJ — 4^1lk-a 4JLjJaJ jjfcjill jJ^A ^JJU <«A.Ua (JjjJ-Ia j^-J • '^> 
U jU^aJ jJ^ill cduullj (gJuil jj|^ijl UJJ'"'' \ ""'"' UJ' ^^'l 6 -^ jli~l a Uofl a^jAj-a AjjiaJ jjj^ii. 
j—iull ajoiall ^gi t ii^iuiij ..giuiioij (jjij^^/l (jJji ^*-a ^gi A -\ ^ aJJ 4£.UoI *jjUbail JJ^I ajUfcU ^-JaSjioil 
j-a ^aIj (JjuoI ^gJj jl) Ai^)*»aJI aj^d (^LuJ ^gJJ 'a^jaJI nillall aifcj <*jjall alfc <fcU^a a^lfc^/ <ljU-a 
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La£ c4j ali Da ClsLajl*»ail (_£.iLall JJC- ajgi-all ^ cLa .la, ^gjj t aija <i jj-^aC- jLjalj ((JSVI ^C- 'L^C-jjS 
4j^aul 4J.1I n <\ll 4ijiall 6.AA <_al.lAl qa l.la.lj jl .4jaliaj e.lLa£ c4j'qj'q^.j <joij i aa i c4_iiaiLuil 4oa£ Ai^ajj t jAjj 
^)*-"U V pile -lajj <— sj^j tailll 4jjioJ 4jj|_jjic. qa (_5^La1I uaILu 4Jull Liuj <— sj£ <Jja ' '">$ 9 (jj ■ aaj jA aJLcll 
<— fij£ • J )^l J^ ?rji ^ijul lIiLsjIcaIi .t HViih cCluull sjaJl ,-ij . CliLajla-all (j-u AjfcjjjJuJ CliuiJ iuL Clilijl-s n 
CjlJj La-AJCj .AjjIaJI jlaull JJJ^ll (gjljJuul TrLuA^M qa JjiuJ jl euajl£ AjI^j <-_ajS-aj ^i*-u La £/j-">1 j^-<y 
cj-ail j^-aJ ^J-^ /_g-J' '^jtoJ Cll.il.ijl i ifi il'aSLal) /j-*^" P-">l jLa <_>"Lajj '(S.)"- (j'"j) ^ J ' QJ^ ' <_£j^*^' 6i ^ 
?S)*Ua3l oilA JJniSll (J _JJjjl.ill jjJajll ^i pISjjVIj k-.Svtia.VI 4jj|jjifr (^i^J lKj ?WjU.1j l^ 4 <-U!jJ j' W*- 4 

?al lajll JJaC-I jj^i^ft lilliA (jl al 
dllc-jfi-^ fill aJaJJ ( _ ? jll ceLa-11 4jt3l.lll ajill jA cClllilL] 4-jl.lill j-a tAjjljJutJl j-a allajll (j-aja^aJ jl£ 
ejjla-aj .JaSS 4 ibaa II ( Si.Vi alxll jV cLpLlpj lg-ajle £a C1iIjjI£1I s^A ^j L^laJlj CliLujaJI qa AJjUjVI 
<iaj ^jic- Aia^ll J <\"i ujj <-_a_jjoi cjlSaVI I^jIjjj ^jjll (jiajVI s^J <lajL^all CliljjLullj AjjjxII Cjjjjlaull sAgJ 
aUaJ t_sL£i£V 1.1a 4 alia ft IS^la Cjjjja ( Jj\\ liljj t j^J i u£ rtjjj ^i (^ja,Vl ^ac^all Clllilijll ^j 4ajJajfr 4JJJL> 
sjlfjcl ^^ic ai*ll ^jjj jJaill Jjl -s j 1 1) 4iil3j <J£ jjj i ^>r. ^jij .liU^I a)*ll Jafl<a ^^ (jij (JLSJ^ C"^ 1 LS^ , ^- l ^)2j 
.4j3 oljj (jl Ijjl i_iUaJ J QjS ^i Ujoij^/ jl^-a <— aUojS^ xiUI : jj^I TtJjlj j-a Uja. 
jjJaJ (jl taistlu (jjiLaao algJj Lailfc (JjjJ '/<£-« (j^xiuJal jS-aJ jl£ Ul La 4i^)*»a] jfLiioifLajjJ ^Jl Cll^fc 
.(—uilj (J^.1^ JJ^J l-a ><-a TOJ-a ^i. ,_ll t^ m'n aj_jj^a cLuS^st-a (jiaj AJaJ^i. cUilaJI Lua^*»a ijji a ILai LuiLa»a>l 
<jjU1| 4qh'i«\ll s^A ( -l\ i_J^iaj| ^-i a^jjj_jia|^ul j-a jj«\j^j IjjlS jJ^ll jUjoi^/I jjaoUll j-a ^^.IjS t^-jjSjj 
jxjJalj AAc (jlhj (_$All ^)fiill c^JaJ^i. i Ac 4jjXa jjc. (J^ajl |_«i /..m^'i ("thj La jlcjjoi .j\jj^ I LjiuGSj ^^all 

.<lj^ «\ll (J^aj^/I aj^l JaJJ^ijI 



JjVl ^-511 



4j>i^ AajjI JL* 






djSn j— ill 

j-a aA.il.lJl£ ';»-Aj • (_gj.iii.ill (jn'i •> il aA^£ L- aJj *J-^ (j ii 5 h (—3 (jjSjfi. mjj (_>ujJ '"jj^ jJ ^HH*-" 1 (JW? - r - -?^"" 
jl 4(jtjj£jj ^gj Lauj (jj, uJj uJj Clil-aj^Al .lie cl^jjjla iS i n " 1 1 Dj (_$IS ^gj t aj i .ojll (_ s ie * oajj ( _ s _i]| Cilijla ftll 
jl£-a t-^ j 1 1 fi^VI au^J ^JJ i^J- 4 (j^ Uj"^.U "^iiidj^ ^ JJ^U ^-2 4j-a]lstJI ojLvlill 3^>* cs^ 4j3J^-ail 4 i ■Via /^Ic- 
Jjull -ij 1 1) 'ill (jjjojiijj tAjlba-uill jfLlj-ufLajJJ ,_2 4_ylxJI Llllxiuj-ail (~3j . L_ ijjjul .lie (j n ft, Mill <U3]j-a <la j£-aJ 

i_tla ^j 4_L-aia]| 4 j'nlnll ^jjLaaII ^jJe <— sjj^u (_$lll CuLall ?tLuill ^jJe jjiij ^'''n^ ceLrsJI (_£i*j (_$ill Jj1*1I 

j^Ajll Slp-uall <U)xia]| <_5JaVIj i_liljaj| SpALall <-a-JI At L mftll L_iLiJagJI jje Lje j_a2.1aoj ^gitiloi 4jj.la 
4_j2]^La> aJLst^s jg Hi (-ail (jn<u7ill <*j-uI JajjgJ 4ijlLul jje Ajjj^lb LaJj jj.ij_-,La '-ii|>5* JJJ (£-"J <_s"^ • C_> 

. Iia> ujjc- ol^a jAjj <_ajlLi jA La <j*^ >-«-* 'S^P^ 

cAjjoi jjJla a_)-ae (-JlS^J (j|j)JJ j-a 0' a ^ a J A .iLajj 'o^a-_»J-a a-fca. (_J_)ijl Igisl (JN ujJ /£-ul t ji ^J^ uV? - "*' 
(J^aJJ (jjialla V - (JJall t ajja (jj-l^a jl c^/la. IgJ aL-va aj£i£ t jUaJ^/l (jc llisu AjJJaLa Jje jjlg-i > _b^aJJJi 
j2jj ^jj| g^VXll Jja La j i ,r>ll j-a Cluj|^aJI (j-a aja^l 4-aiuJall |_gjill lillj i (JjjJjoijjS j^ jajLajl i—U^-all 
'(S .U' ^''.' JJ *!"> U4^ (a H^"' t(J9Mii) A-ajUi. ^ic (j^ij . (^^jjJall A^ji. (j-a Ia^^j (jl j^-aJ La-a ,-iuiiaJ AjLaaJI 
(Jl aUvS AaAlaJl (Jjajjj ( J^. i\^ ^K ,JI iil_^alu (Jikm^II IAjj jl La3 .Aija^ 'ajjluc jn^ aA<U a^jJoll j-a 
<9j*jJa ?.|j-a^. Uljll jaJJ (_$^ll cj-a^JlS 4^Ajj-a s.I«mhII ,-i ajJ«Jl J-^fJj • -^lx-Jl 4J-AJ ^Jl jl^*J jjJ^J c^-a-ii* 
.'Ujj-ail jjc- AiiiJail jb^jllj i— il i >\£ \\j (_gjill <Lil£ c ( _ s »alijjjl a^AjS 4jj3a1I 4 m, Vigil jtaijjj .dljjjjjl 
A «\-s i ^>ll (Jj£ll lillj Lgj2 ^-juDljJ <jjll Uj-ujjj 4xjjo»11j (_ii^AjJ |>^^a Cj^ A jJj ^-jil (jjUjUiajll s^A Aj^j j^ij 
cjj^l (j nft Mil) j^ajj (aJAi t l^Jlil ui£j i ill jJ*JI 1-iiJ jl tai . » I « i nil (^i U33-* (JJ-iSlJ ^^all 4j-al£jll pjJ*ll j-a 
<*jJu^/ (gil^ JJJ •'^1-^ 0j)_4J^a (_g_4J^i (c^iy V ig^ 'tlW^*J LS"1 I^Jt^J *wLul -iLxJ^/l jUjJJj i (Jjj^alilll ,_iiiajj 

. s.l«Mnll AjS (^i H uJJ ft i ■ 13j£ tf.l^_ojoij A hiiiTlft jAjj 4 ft L ft ^gjj cAia^/l (jnfti^ill 
>Lbail (_5^1l j-a^.^/1 aJI elgJJ Ajjl^jll CliUaaJll s^A ^-i (jjjliaujS j^ ^ajLai i_gj^ ^tAjJJ 4,-JuUI (j>r»; ^-ij 
^jjc AaJLaJI ,_gj*jJa]| I g jKj f.p)_aaj| i_sjj c «. Qjiaj) ^-ij .a^i.lj a^i.lj aaaail jg Hn tf.Jajjj . Ig.ftml Igjlr. 
La£ t jIjjI j-a 1jj*ju c^jjjiaJI (_32^/l (_ji i— Jjistll ^^JaJ H QJ > ^>ll (_jij ijJlfaJI <__aLi. (j no Mill A y\r") ft cdlljLajajll 

. g.lftinll jlC f.\jj^l\ a^jUa-al '^J£)C-^/l UJ^J j>^ 
■4 j in. Vigil (Jl£jJu^/l g,^ 1W1I cAj^aLi. CllLi^jS ^ji 1 g V ft-^"i ^jitlliai ?.l_4jJal I^jj t jjj^ill Aifc tjjajoi^/l ^ lilliAj 



j_3 tl^Jj3 (J ^l \_^Vl ?T W 4_JL^j ' ^'"i' u) -* j j 1 a t l_i3 (Jl <i u) (_il o uiu-o -* '■ iaA 1<~- ' r I ^ uul ' IjL a ;LaA (jn^t^ll t !j \c. 4_i3l ui] (jl » ■ ia j a i^iliA- 

1 'is 1 ^.<-. (J_ja 4_l_ UJ ^jj jl a a 'ia ui^a a'^j oAjlj fiLAfl (C 1 LaSJI i i oat II l—ol t(_^ \_j-aSJl i k^uul tj-j3 4_Luj (j^_iLo ^_aV' 4_*_i il alJ (4 ja.^3 ajajl ]y axil a^3l-Y 

.^jUl^jLji 
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(jujjju jiaJ n_!jiaj| ( A\ ljJ*Jj . ag-axaU^aJJ (j^aj^/U jjj nil i a <\ll i-aj *»a j*jl CllliLaus ( A\ ujioi AjoijJJ ,_j3I 
(jfc jjL^all ^Ijtau-ail ^cAjil alaou~g.l i Hj; CllujS *-a s_JjUjj ej^a^ l1)Ijj£ — ClljjUjaJI ycjjl > ^>^ (j-a 

"ill Cjjjjjiljll ?r|^Jl <Loijj (_£jil c.l_ojJa^/l (j^aJ-aj IaJjaj cAiaL^aj a^ju UJjLai <Jlfa> ' . '» ■-'*'' 'i* ' " U^ ' ^H^>-"l 
ajau jau ,_lc.^/l <jlj C(_gj|^aJI riAjjll (j-a ajJaaJI IjA ,-i (j*n».*i (Jill ClilijK t\\\ ,_ll A£ja JJC- CIsJjLjI jjJoJj 

.(_g_^ao La liljjj V 
,JL<ui agJjJJ A^J (JJ-^I SjjiiLaJl (_gjjaiu^l lP4^ Jls^l 'IjJJJl J_aJA jjfr (jjliJI ajjhn)) ,-i tjj^aj^/l sjA jjl 
aJl*JI j-a ojJ=o ^c- <Jjlj^/l (jjilill ^au.a jil .oUaJI Aj2 CllJj (_£jll (jlfLall cjj^JI j^>« (sA '^j|>^- JJJ 
a£/La (-jljjtJI ?r hull) IjA (j-a Jaa3 jjjir i ^ l*J>a (jl Ij'lWjl Ijjlfrj CUjC-j tlijjJuj CUjIslj C^/Lui IjjLoij C^-lajaJI 
C (Jjljia)Jj£ jj ^ajLol .j liLj (JJUJJJJJJ t jj «\J7> ,-i liLj LajfLliij t Cll Hjj£ UJjLol~4 in, via Ajtjjl <jUa> *'^ ■ "" 

jl <gj^l lllllfl iJUSI IJA C_il^Ll CJ-lj^ 1.1a. a;jr^ 4jjalla- JU *ill ^i ^UiJaJI U^' "4^ UjliV^J 

• aLauouu Lga3 Ij^nrj (jl (j£-aJ (jAill 
jl <|j-<ul ( -lc <j£-"JI (j-* 4j« ijjlajl 3^J** cs - * <jJL<uiul j*\ j i o^ njxi jl t(_3^j-aJ aJ jl 1 1 'A, i i r-i f.l_jjoij 
(jiuaJlj CjJUaJI s-Lajoil Aljx^i ^ AaLoilll ^jjfc t"i» n La lilli^a . LuJaJJ jj£I J^xa p^Lu 4-JC^I A- 4 <— aiaUjJ 

i jjljj^a !_g^j c^ail ajji ^; '(jsj . ^plj uuul sjSj (ji«JI lill^ Cf.ljaJI AjtaJail sjSj La^2 .<ijlLs ^Iajoi i"i^"i 
i4)*))]~i ajji ^ij t(jj^uall aj£j LaSj . j^Jl (J liliaij-aj c^^JiJ ^=jVgJl 5?-iauJa]| ^j \j|_jj^al xauUj iu3j3 ajaall 
.(_J^)1I ^-ij s.l<Moll (-i cJaj^pJl (J_jajjjj (jjull (jU cClijojll gCjoUJ i_j£u*JIj ^j^joJI sliiJ 
c4j^lgJI — Cli|jljJaaJI (j-a (jijjJaAll /?JJ-*^ ^^ic- ojJaJ ^gi^lj c^tHai (jjS J^lall ^^ic- fj-all <-_s3j lij 
jj££11Lj 1 1 ■> ; H cIajj 4jU c4juj^I Ijjj cJUa> e^xi (_$i5l (jl£-all (j-«jJa dicjcjj ^jjll - 4jJjKj^Ij t AajUjoi^ lj 
jl i<ja|^Li. IajSIu ^^lll 4-aJaJ^I ClulS s-Ijjoij .4_iJajaj allaj ^laoj (J^Ia IAjjAJI jlIIj^I] 4,«\g,«\\l dsliiailjai'^lj 

"111 Jajh-'tll jl /jic jl^a^U i^j^ajja 4JaJ^i. (JJJ«J ,_jl 'J-^JJ LaS 1 1 -ala /g$JJJ UJii c^oaIc jl t'UJJ-i 

.Ajajki. IaI*i<m »j 
ta^Jjjio cAJjoi <1a*jjI (JjS t (jjaJUjai^/ 1 eli. n_ijiaj| ^ i ^i^l ,-i <jj^> mil Ajt^J)}) u\s^l\ e-[)j qa 
i^jl^l) i Ac .1$ iiijUa (j^ajSJ C(jUiai , ^l ^jiaJI ojS aA-AjLoiJ t jl£jgUJUjijl (Jjtia»a]| alSj . a£JjfLJjjl£j Ca^JJ*3Xaj 
?.|j^*JI a£>AJ j^Ls (jjj^l (jjf^^^ Ij^ i > <-i\ cdlSjll iiil^ ^laj .4 mjj£jl T"J__>J Ajoi^Lail a^xljjl jjl^iliiin 
j-alioil ^a3 .(JLi. 4jI ^jic- Ij^. Hid (j^ij . (jajau^alL (jjiliuiu^JL <ijj*-a]| A mJAajl Cliljjl£JI CuJjJuoilj iAjai^Lall 
,_gjS^ ^J^.J (J^ 3 ^' (-k^ 3 ' ■ U'"^ 1 '^"^ (JL? 3 t <_JHj) /Jc-J .Aj-aliJI p^lgil (j-a p^Jj^ (jj^aiaU |^joi .ijigJI 
jSlUll (j-a Cllljiioi ^aj IjsUjSI jjill - ^ji^JI all LaAJC- t ) 1 A » ale JfLjJ OJJJ j^i IjjLa jjjjl (jlfLouaUjill f.\l$\ 
i_jj3 (Jjj jjj-al£ ,jl aAjJjJaj (jjjJUjai^/l jjJa OJJJJ - aAjauoi j-a (JjJaal jSj al (juA^ll jijui ju Jaiwallj 



When Jesus Come, the Corn Mothers went ;lj^>> l>-j V" l»^I J=- ^-^c-I -aj .j%^-«j^ dF s^ja-SI jjjlsll siiS (> jj^ 1 ^^i*- 
Marc <*-^=j (Jjs.j>JI JS <Jc i-aiu t^ill j^^j^jII J-uJIj Joe S. Sando -J Pueblo Nations j *Ramon guttierrez -1 Away 
UliS 4_ii ul^j iTrudy Grifin-Pearce J Earth Is My Mother, Sky Is My Father L^t ^Lja j .Angelico Chavez j Simmons 

. g.1 ^ lull a-^'^slli a iii^ 
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,gi (jjtijjS j^ J^-JJ-^ jj-^' ^^Ifc! f" '*-»lc JjjoC ,_ij| ^*Jj . UJ^tS " '(S ' ^\) ' " ' ' ' a 'J jUa-a^/l (j^Jj ._jjaiull 
j£>a <jfLjJ (_c^l 4»al*JI 4ja.LuJI (jjjj^u (^ij •■^■i^ j-a 4 j^jijpl£j) CJjJaJjaij c4iaU^a 4-ajlLa (JJjjoi ?raill e-llel 

. CluSjjll A Art ft (JJJ ,_j3l IgjlcLuU C(JHJMljj3 (JJlJ.lill AjjjjJjlS ajijj C,giuijal 

*ijx AjLJaSI I^A_jjJuj iJakjJaSij ^XtHi Uju£jS (_£jj jl lifrjj^ 4jli ceja«a]| (j-a ^i.1 jlfLa ^—il lilajjl Ijl 
jJaJJ lii^/ '^)^l (j <T*> mi .lie 4 qj'q-s jjfLj jjl (j^-aJ .laJj jj »r*> mi 4jjj£i jl JJ^J ij«i^ jA a£ (jSij • -!}-!?■ 

.»l o Mill ajMiVil A alia ft ISjJa lilliA (jVj t UJ^ ' ^ " ijjj' "'m Lpl^ (j- 4 pjl*JI /Jl 
<_>=^)]l Lafrjjjj i aJU t jj t\)-\ <JLua. ^]jj M^SIm aJj (jJ-lil c _£a.ljii3l jli c^—uijSJl CllDj ^jS'VI t— l.l3l j-a ^/.1a2 
jL^aSjj ^aJ| <ajjJa]| i jgmj ejlj.l]| ^gjj^/lj jlj.l]| j£ill Liajl jir£j£ll (jiJlA ^ ft i n*ij .^J^M aj^allj Jj^/I 
. i—iilj^/l l_JjJ _^^VI t— u£jl (VI ajaultj JaJuajl i_Jji«JI (Jji ?rju*aJj .^jJLiuill .-.-> 'l\l t( ih'qtl aso <Jja. IgjS 
.Ijl^ailj t?c Miftll (Jjlallj '(jj2^/l (jla mi - ^ ftllj cjoiSJl juauJIj clfrjllj cj^a.^/1 i—iAilj t.-»g jmiiI U^sjI lilliAj 
<j£ (j ii ft mi U l^iiic-l .Ijij (-all o3^'J '* f J 'SjISsj'J "-JJJJlj c4j.ligj| liljj^ll i_ijj.lj c?r»aall g.1 mio^j cpLaij 

jl liLijJ jl cJjS (j^J • jliM l^} 2 fiJ^'J dljLajuJI (-3 4jli*J CllLfajflll aJaJ (_$ill JjjoiVI <WI lilliAj .^-Lu^a 

. g. I ft Mill ^jje Uj|_jjic IAjjxjj Cajaull LlsjjjL t_i|^. -Jajjail Jjj-" 1 c4"ift(S ft cJ-*^ 
Jj^ (J-^jVI J^jo! jjo #jai .(^jil <Jj|j (j* jj^l ci>J yr^ LgJJ^« ^' t^j jiuJI ^Sj sj^ll ^liaJ V 
Ijj 4 jUuiVI ^*J3 .^j^jMi^ftj^l Sjllall lg-lQ-l->l ^gjll cAjj^sJIj 4-ajjill dllil£3l j-a Ja1«3I .llaJI jA (jilalai 
t jl -\*\^> tajjir i ^ Clllcj ft-^ ft ^-i ^Jjj^ttll j-a f-iafJ Ij^l^ 'AjlJoJl ^-i .4j£)iJI Aj^aLiJI aAjlSfiU jjL^aJ jjjSj^s'VI 
.^-iuloi j-a-a ?t li ^> j mi (_£.lll <£)*jll (jj! ^>ll (Jjjlall JaJjjill ^-i /Jj^/I Jj^Ui.^/1 jJJ^a-a jjjxli»aj t jjjJajluwij 
(JaI j-a i—iLjagJIj (JUaJI ^jic- s.^Lnjoi^/l 4,ftg,ftj jjqK ft t Jjja^ ajall lUI^J c ^ A £ 1 ale. ^ji clj^l^. cij^*Jj 
^]| UJjjaJI ^i aj^ll Cjj! ( aj£ J^a.^/ ^IHL Ajjlill AalLuill (jLllaJI fi^A ^ i_«Ji3l jl£j .a.lVioll CjL^jII 
p^j| a^jlc^l (j>s ^/^j jjjSj i af> ft a^jl Ijfc^l ^3 jjn^> ftll jl£ LaJjj .^AY^ Ac uilfiail jfc J^liajai^/I 
. lilac- |jJjlj i-^ljMi^ftll ^jjc. aJaJLajl dibVjll J^ i ajjl tliAa.lj .LsLaJ jl£ LaS (_jij j^.1 e^^oi jS j^J t jj^jllLiil 
aJ) ^^jMi^ftj^l slj^JI (_ji <— sj2jj ^^£1 Aallall <j|^1I lj*2jj '(aitiiui s^jIslj ^jJjJ^ j°j"' ■ ■< <JjJj1j£JI (JaJ ^aa 
j-a-a ClilstJalij ^Jc Ij i ala ijl jVl jj^lf^^l 7* y '"''J .(aJa.lj ^-Jl .-i^nkj jjj*jJuj I^jI IjJjil ^jiA j^J 

.pLjiJI jJCu aiuul ^jl j )Jajll /Jc jj^ta^a ta^JAS j-a ^jigJlS CLyj JU^J CS^"^ 1 
Clll£jaM-a]lj ^jitlloi j-a-a CllLjC CjJJXjlml c4jj|pj| l£j-aljj^ll ^g-ajoi (CJul jW^' tluAaJI ai*JI jj-*> i in ^L-aj 
lillui lilj .pjj J£ j-a <J£)*JI jl£flVI IgJS 4- u-oJ dA=k.|jj teJj^s. alia tcjS aJ Jal .tlijjUaSlI j=o ^all 4jjli>all 
(jjjj^aVl (_VjJ ^■^* L - LW^ ' " U^ 'J%>^y AjuJaA (-11 U- 1 ^ 3 ^ ^Jj^ 'VLaji jjflj"> L>f?J A^k^xiail (_gjAil 0_)a1I 
<lLa^. i JOuU Sjljii.1 pJ (_5^l 4(5jjjJI jfr ftll ,*ij-a2 -J^l 4-^3^ (^- 4 ^- 4 ' J^ ft^ tOUjjJUjVI ^ Ihft (_ji cAjjjoJI 
jjj /jic ^yljJJ AJJajJ i ii ft /gAj c_jjoUj2^jI (juoi 4jj2 jl^joi j^ij taJuJI .-< H» ftl 4ju*i3u bjjoi jlS cAaljc-j 
Cljl£ t jjj^ij LaS 'JJj^I <£j^. jV •p^jS t__jl i^-igll ^ji (_£>?J (jlS IjJjC- La llluj jl j_j3j*J ljil£ i ■&[)$■ 
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4_ujjJx ^l cjjj^Lj 4juiaA ftkui /jJc- l^j*j^aj p£JJj3 ^*j La ,_ll ^jij ( Ju\ Ajjjjjll (JjjjJall ( Ac A qjt i >i 
^\ja <_Lxao CjU^Lui : j-aious jlij eLa> aUvS jf^Jj . ( _g_^I_uLj'V 1 a^fijLuil aul j-a ajjulail i—U^pJIj a.'n* }\\ jUli^aJI 
. f. Lull (JLaC-l ,-i a^dnioU _ojo»Jj3JjI jUu U^J L&" lW .fl"' ^-^iL^j 4,Juiui j-a Ajjjja n Clll^*»aj pUJ 
jl£iVI (J^a*J I^tiiui j-a (jjjjall jtiaj Clul£ ^jjll 4jaA| jj£VI jJjoJI <— al utj£l (Jj-\*i i n oil j/s jl£ (j^Jj 
— a^iiail ClsU^allj ujjjl sUvJI LP j- 4 ptalc (j-a 4jji <*ic. CllKufi ,j aj\x_^a c,_jjJUI c.Ljja3l al*J ILaC JJ^VI 
jjj fit «\U jj£)j|^'j 'lW*^' U' "ift ^J"-^-!? '_Ah ^jlj^ij ''Sh^ <jj»J«j 'J-^W-^J' t —L)iD^ CiSjJi uL^ 3 jj-^4 

■ JJJ l>4hj 't>J^ UJ* UJ^J 'yr?b -C?' -C^'J i if / D^ -AtHS^ 
A-lala-ail (j_ajialjj ca^Cjll jjjj^.u ^JjJ-i /ji Lll-H^ LO^ 1 ' O^J' (j* 4 (jjjj . (J^LiuJu^/l e^A jl£ 1 aJOJj 
ajj^-aa-all (J^iVI (JjLuiaIIj ((jjjjflll jLviJ^U <j-a^j^all CllLaLj-all AjjLall ClLvaUjJjIj C(_5j_oj]| jUojjoJvU 4jjJa^*JI 
j»UVI lSj-^ ' " U^ CpUil (JljJ^J •r'Uj*^^ p*ia aJlc ^ji (jjSjlc. jjajjja^jl (jLoi JjiA (jJL c-Wali> A£.La^. ^jic 
o^jC (jLajJaj tjjjljlll ,_3| aJlxll pj^J [y <a3jJ ,-£3 Ajjoijilall agjlJ9j£. I - T ^j3 jj* aaJU IjjlS '.Ip^ j-a j > ^>q*i aJ 
l^jij-ajjflll j^J-a ,-i juiil lAj i a£j ,gj3l ^Jjall 4^Lai *ij c^^jJaLaJI ,_2 LaS pj^'j ■ (jno'^'lj U^j^aall 
jj (Jlsj i " Ij-s &JJ^< ;\l i " laj La aJlc - j^.1 qjS ^j c^^j^ll i . \<t\\\& Lf'JJ^ ^-r& J' i Jjll , '"tt ^J^ ^* ** ^ ^°" 

.4*n<u) r"ljj^l ' " U^ J' cs ' ^ ""■ 'J U^J* 1 "' '(J J Lu j ^ 1 '-^l jl cAjjLauaJI CliLulSJl 
Cf-LajajlLi i^jic-l ^j (j^J (J^J^^ (JAuil ^gij JaSa ^jju! Cjjjia^-*^ cJj^- (*3 c4jjaiji!all 4_Lj|^1I si& J i aJJ 

.4joi^La ajj^oj c<llj Cjjljj^o (jjl LP LS^lAii •L2J J ^ (J^^^'J ti—ljW U j-a^.^/lj n_Jjiil ^jaj^a^/lj t (Jl «\ udJ 
^CJjoUj -WLW S'lj-" 1 <-Pj '«■■'" aJUJl (-i ,_£JJJj I^JJJ cClll^llj (Jjiull£ t4_j3jjjall OJja Ul (j-a (jix^fil) (_3_JjjJ 

.aaaall 'f'ljj^/l h—j£Ij£1I cdiLiljjaJI C(jjLill : .ij Hr- (_gjLajoi 
^"IjjVlj .<_AJl jj-a jl£-a (JS ^-i jifn'n CllLaLj-ajll jli tA^JjulS) j-a ^^.Ij fj^. (ji_ajJuJ Ijl 4jl U^JJ 
crtallj rtjJauil ca^jjjllj ojl^aJI (_£j2 cjS^ll »LajgiJlj (jJJ^I (J^J^' '(JJlP ^jL% (-i /j^ ij' ' ■ '">J ^J^jLtLail 
AjAi^JI (JJfil) (jlSjoi (jfijtj t (jJJSJJ-al_alaj , ^ I j-a l^i. J;u£ll l^Sj^J ,-jll 4jjjjll 4jalj_jJl i " 13Uj . ja inllj (_gj^> mil 
4 \jjq II ^.3 _ojJaC. (j£j . j-aallj (j n «m fill ^<-Slj-a ,J^ -i-al«J ^a*-a aJjill U3j ?t-ajj-a (j^aS^lli .JalJaj aUaJ ailc ^-i 
jajj (-all Ajaa^u^all (jjijUalu t lAjLjajioil t-JaJ ^"IjjVl Cls|jjiej .a^ia-a <J-ajA ^-i AiAj IJJa a l*l^a (Jiao 
jj^Jj i jjjS (J^ t5^° ^J^' t5^' *U)^' ^^ 4<LuS3l pLuIj .4 <uLJI Aajoiill aJUJIj i—boiliall ilifljll ^gi 
^)j|jJ ' jjJJ-^JJ JJJJ-^ - ^oaSJl A i ^> V)j c?"j3 cHi 2 ^ ' ^?JJ "-rilistJl A i ^> 3jj c (jji_o/sLaJI <j^a3jj toliaJjoul Aj^aSj 
4jA§Jj c^ujJI AjIJ^ (jjjila lilli^a .(Jjjlill p- LOJi /jJc- UJ^S '- 4 -^ c - 4-J^aLiJl ( -ig*lin,ViOi j_ajJajija c^)j|j^ j-ajJa 
t(Jjj ^— »q \1 LyJ-«J S^lcV (J^-r' LSir 3 (J^J ,L - J '-^'j pujVIj cdiuljjajlj i (_Ljj^aLi-aJl 4jji ^i-^ jLajJaj c^t-£>Jl 



>.Ij1ljI" ^i ^Lki-Xo jjajl i^lj^JI ,>■ jjJhJj .Ijjj5I j_>ja jjc jJUi! ojix->ll -Sijjll <3l;L i i . ^ij 'Alfonso Ortiz J The Tewa World- 
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di^ljaJI qa Ij i <-\ K*nj CaUaill ( -lc l_jJa3lao jl (jjlab Cjj^aj^/u "WaLiJl ^jjIj^II *-u p UjI ,-i jj^^auj i " Ua 
• aUaJ (jjj J^y fJuul ^JJJJ Ls-Aic- lllJaJ (-all - jJa-a (jjj <*-^J U-" 33 c ' " U a O^ 3 fl^V$~4j' 'r-ijxl\ 
Jjj^alijll (JUaJ ejjj La ^jjj jJajllj .Ijh-s 4j-a jj£l (_gjj^ jA jcjjl L>i)^ Pj^ ^J >iS«-«3l allajll I^A JJj^uJ 
jjjij jjj^ <Jja> ^jjj <Jj^ (j-a (_JSjjlj 4ij*»a]|j .^L^a3 L_ltaJ <Jj^a3 (.luu ^a> ^j <ja»ij jA oU^ll P^J ^lAXall 
. (JjajUAaJl ,_3 La ajj-i (ji (jj4j*0 ' " r^ *' 'pAJI^.1 ,-Jl QjAjJaJJj QjJjaj (jjiull jl *-uj .o^JJ^ ^Aj.i J' 

. (jjfUl Jail 'r-l ^-i (jjSjLilJ a^jl .4^DU 4-ului l_uLi«<l a^jo»aJI (jjJJJ*J V IjJ^l ij~i 
(jjill liljljl (j-a lAi. JJJ^JI <— a^i. ^jic- cj-*=JI .ijigJI (j^Jj .AiUi Ajlj^um (jj-^ jJ^aLuI ^^Jc- 'Uaals-allj 

(Jj|_)j| (j-4 eLjaJJj f.l^_Jjal Jaj|_)jaU a^ja»aj| (j_JXJU-aJ (JJ-^JI CUaljSjl J^JfrA A\\t sy<\\\ (JjljAUaJI (-3 ig jlirtrt (JJJ (j-«J 

. jlijJI (jJ-oJaui-a 4 (j^aajll JjjJJa (jC- 4£-iJ *-£JC- (JJLH*:! ^jjUjJu (jjx^Lj jjjitia a^iLjJa jj'q ujJj t (J^Lj)} I ,J| 
c,JLujjI£ (_>jil^aj S^awLai UiajjC. jjjajjj .(jUjai)ilj _j^.UJj|j c_jLjjjjI e.Ls.iaj| a^aji ^rs (j-a (jjj"*> mj LJUawlj 

.4j-aliJI agjaljlL /jJ^J 'LS>^' <J^4^ Clll i r-l Vjj 

. aliajll j^j ~gj (j^aliJl p-jill a^jt^s (jjLaaJ Ceujjall sLJc eLa> co^JJ^ ^i-^J <-_a_jj^a^A]| (jj^il 1-iA (Jl 

^jj .(a^jjjJu aj3 ^IKi <_a_jjoi (-C-IJjj aljj jjl jg Hj (_$^JI c>i_ujj11 s_jjJail 4xjjoi CjjiAXall Cluull liiJAj) AiUallj 
jjj*jJaj IjjlS jjjjjujjill (jU t jjl n i nil (j<i ji'iVn (Jill 4^2lja1I <Jj1a1| a^-al^joi AJuS -ijigJl t_$M ClulS (JJ^ 
Cf.|^AaJl 4jI£jIj£j c^Jjull 4jISjIjSj caJcU^all 4jISjIjS «-a t(_gju*»«UI h«\')lu La ajJ ,-i U-ajTj i a LJ LoiLoil 
.Cll|jill (_g_jj J^uJ l^jj (jjjJOJalaj! Jj^J *— 'W^U^' (^ LS^ '"^ jjj*' 1 a <— sLi — f-lSjjll 4jI£jIj£j 
UJjarfi i " 1 1 njl (_gl cAjjU i " 1 1 >ij > Ai^tAJI jjl ajiL (jjlujj IjjlSj •Ijjj^ ^/ t UJaa f.ujjill f.LJc Aic- (j^l <jlS 
(jl£ (JJ^> /jij •AjUjJaJI i Ac a^Jj hj 1 1) -Ijljj A-* pic- -i«J Laic 1 nhl p-iiJj 'J-HJ "* ^CS"^ CS^ ^ C^-jJaUul (j-a 
LJJfl Ja3 .f.LJ*ll AjjaUjU j^>« (ilUA j^J aJ Ajli C^Jjall 4jj£ Jj^. JJ^J I^J^ jjlJ^J^ J^J^JjI jlul ailc- 
lAgJ ;tli^ajj .ajaail ^U3j ^* P^ l)^** 4 l*S><« liluA jl AJjUII ajflail c4_njoull jc <j^aLaJI 4jjjJaJj t jju uJJJl 
plaj ^jic- AJaflla «\H jjajl^jj aJUJI (j^|jj ( _ 5 Jc AJaflla «\H jjj^sSjj JjJ^JI jlS jj^. ^jij .^JlLc- jUaj (j\ 

^Ic. ^cLoiJ ^jjll l^jli (_5jall (JLLLPt! ' a J^ l>^*-y c5"^ (jjj-a'VI (jjjJ ijj uj^^ b^ ?.L<J*JI (jla taAjl£al 

.aJUll liLoLoJ 
tCluLol ^aJOJjjjj ajall <jlc- (3^' (_5^' (j^"' UJ^ ij' ij^-*^ t ^ J^J Sjjl£jl a^JjAjl (jJ-iJI C Ij-jHi) -iji^i 4jbauluj 



jl 1 '^j* /j a >j£iVI A ja u) ^' jL jM dlij <\jjaj m ^ 7cJI ### jjj jjj^Ij jjj VLaJlj tjjjjj ujl£^ ' " fj 3 ^^ ' " 'J " O^ 1 i «al ]Jfl) ^ u)l ml ~ j i ua ;t^i jlj£ -1 

.Complexity, Entropy and the physics of Information, edited by Wojciech Zurek <j oUjk^ll ?L;jja jSk\ L y^ i lsj^ c 3 -^ 
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j)-\ <\")\ 4ja»ij *ij-<JI ljjtli.1 ^a IjjIS Lajjla 'Ui^ [si™ -LP* j^juo jl£ jJj . (jlfuiVI jj '"'*'■ ■*" <^Lu (_$ill ftpSlI 

Uj&Ua (jJaSuLaJI Lj-iaJ (jjjx^/l (JjjI (Jj^aljJ l jjSJI t Qm^'i (_$Xa /gic-J ' ( _c J ^ a 4JJ' <Jjau3l I.A& '* >•*■»■ .lLaj 
,-jl lAji adj Ljajl Clujao (jSjj .j^ajj JJ^I AaIuiI * j'li <*t\ ,-i ,Jia> l^alJaJuoiV 4jUfJajl jj>">l l3^"^* t ^ 
a^3j 4aj)j mit, i) (j-a aUaill (J -->J^ <\"i ,-i Ig ft^Vim'i 4_faJ&lLa TtAiljj S)£^l L - iir 3 '- a ^J c - 4JpSl Aj fll 1 a CjuutLa 

i$.l_a$jlj H_ljjall (j-u c-JaJU eLalxJI j^ilV) c jjfUl AJaJ^i. «_Jajl JJ^I 4_pL^ajij| 4JLjJa jc ilia ul ,-ij 
(j-a (jjSij ^lc-" 1 <-^ <j' <-SJ^ <_^ UdJ ''''*'" (jJflJl 4jJ)j (c^- iji)"^** '^JjoiLoiI Jj^auC- LjjL-a_aJ eLailj CjLulj 
jSjJ ^jll 4a£3l KjiKjfl ^ lllaJI I^A ajji jl JIL U |^J • jlajllj jl^l <-JW-« <j* AiUallj 4jjill JcUj 
j-a 4j| ^jjj tj^JJ La£ 'J^2 (J-^J '*SjJ-^ (jjJ '"^ ",''">" LjjS ^-"iJ (_s^l ^d>^^ AijS^I CllUjajll el& 
(JiaJI AjJJSJ V (j*~Aj.\lVi*'lll 4jJJjjill f.ljjjall aJlfc - i_jL-*all (_g_pu^a]| llallc. jjjiij^ail jjJaaJjoU (jl (_gjjjjJaJI 
ca^^a^a Oli.ua 'iVn JaaS. (_>uLtj LaiJCj i^ion a CjVIa <JjlLa ^ (■(jj^ -^Ji i P^ ^iP 3 ^ t^ 2 .(^-aj-aSlI 
(jjojj ,-i (_gjJaj]| aMi'qll j^i liLjjjj (j'm i ')>jS uu^sl j- 4 t jJjjjjLj^Aail (jia*J ^>ij ^3j .iil_^aaJI 4_ia£ jl A-JajilS 
(jc jjj'X n b^L) 2 '^tJ-^HXJ-^ ^Uia-aJl 4j_ajiu3l I^J 4ja_aj^aJl 4ja3ljjll ClsLaiJJl 6.A& AaiLuaJ (j-a t(jjijx^M 
LjfLa ljlic-1 i aJlxll -.(; omiISL Cf-LalaJI (Jl ^ji (j-aSj ^K mi oil (Jl fr*^A VqVjj .(jluuVI ^jic- |3^> (31 Ajjlia 
Xj| <£>JaJ (jli cAillailj 4jj£ll ti Jc. oj^X. t^j^^^l ^1 JjO=JI pjaJI lift i-JU^aJ LaAifcj .dllajLuall jA La^-a 
(_5^1I ciiljlj£ll pJJai o 'jjta <Ja> lSJJ- 4 ^-* jl^sVI U^l^ (Jir 3 (J^J •^J'^ J 1 """ U^" 1 *.' ij- 4 (j alaJJ (jl jj^-aJ 
. (jjjal^a ^_»2lj i ■ lihTi ^/ 4jjjJaJ a£ll ^JJJaJ A£.Uj^a a^lcl sJ^Lajj liLjjjj UJ^J 4/»iuliai ^ (jViJT.J 
.gij .(j^aUjJaa u^miJ /j-ajou LaS c (_jlijjjjjil — -A jI-tn ^ul ClllxaUJ^ll ^-i Cja ul j. 3 > aJJ 1 > iajl (jjj-a^/ 1 (JJjlj 
CJUJaujll eLalc (jl (Jia. Ajj^ cJjl-^ (*Q < ' ^"" CjVjljt<ajl (j^r»; c>^ l-^ ' . '* ' ■-'II j- 4 (jl^ ' j^'-g-^ 4 PjJ J ^ wl (*4' 

^-111 c_oJjlS Clu^a (jjj-Ja ( _-ajoU jlS La l^aJaJjoil (jjUJ_4Jjj!la (^^jSjJj l?>2y jImi'iUjoij cj^jjj jjS, (JlLal j-a 
(3i-ail ISjia jjjSlu ljjl£ 'l-i^J pl^li • <i ll'""' ' <J^ ■Uai.^Laj <jj|_ajifc ^l^fcl Jjoi^LuU dl^/^l*»a]| (_$^*J 
JaC JjI j-a LJaaU AaJjojI Clul^j .^l^fc^/l j-a 4jj|jjic JjolXjoi JjIjjI t4j«\"i^. JjS'VI aJwjall /c*J H.IJ' nljajl 
4jij.i i A\ \^ oJto rt UaLaJl ^Ijj jSij UjAUa ^ JaJjod jAjj ^—Hi) t4-^jMi«\ll dl^JU»a]| ajJI /. . «> ■ nj La i Ac jSj-a 
j^j-a ,-i t CllUJalj^ll f.Lai*3 . jjl^ajl JJJ«J pJ cl^i. i-JJjS CjSj .Alaj .4^jIjmit,1I j-a LAJjJ-aJ LjJt-a 1_J3U^J 
(jjjjl liijljl joj (j<s aA CaAjjJaLLa] 4jai£l*»a]| ClluLjall J^Li. j-a jjjJaJJ jJ-ill c^AJaaJI CllLuijj^ll ^jiija)} I (_>ujl 
\c. LajJ .Itl'uJ La yALb t iK aUaJ -ij^J (Jl CjIa J«\n <— aLiuS'V (jil_ajiul ^-JJJaJ Clllj^l aUVlMil jjljLsO 



Does God Play j 'David Ruelle J Chance and Chaos j 'James Gleick J chaos v^ ^j^=>« ^ 4_1ki.Mll oU-LJIj ^Ij^ill. 
_>j_p-j 'Emergent Computation :^-_v^ ^j-^-j O-^ 1 U J^*'" C-*- 31 '^L*^ lytiiui xjju* a-jjj j>» 4_ut iAVj Jan Stewart -1 Dice? 
The Quark m 1 ^ 1 Gell-Mann v 1 ^ jj^^j .David Pines j^.j^ 'Emerging Syntheses in Science j 'Stephanie Forrest 
.jliLill j- jj UJaji (jl j-jaa-ljj 'Complexity o'j^ i:;j ^- i L-A^i. t.^»«U (jl jii 1 ^ (jli-aj liiUAj .Ajiull Jja. 4, ,-iUI I ojlSal and the Jaguar 
.Steven Levy J Artificial Life -j ^^ ^^iij 'Roger Lewin (XL j^-VIj 'Mitchell Waldrop (J«j L»*i».l 

15 



/giuj "i <i (S* « ig <v. i 'ij ( -Cj i <~\yAl± t_gj££ (_>^aj_aj (_>jij-a)fl (_>"JJ ' " I a^jJ) C (jiljjaJI .1*J La ,-JI lg.1 i Krt CsAj 
aCjJI /j-lc- jj^l LS" 3 ■ £>">J ' . 1.1 »" CJ^*J («-J' (g* "Q t ^JteJiJ -iJ-Aa. pic- 4jL Lulc. t '< i ^i jj jl£ La JJ_alaj3 

"ill 4 nh'iVI jj-^J 4-t^ 4-M (-JI '. jJb t-jj h<\ll A^-aJI (Jrj-""! UJ-^ U' cs^^-r' (j-^J • Cjl JjXuiJl <_L£ j-a 
4_JJj-a ^Ul CjljUaill <_^Aj c4ajj^a*JI Lu)&^ <J--^ j-a 4_JajjLa ^gjfc 4_aj.A 4_j| ^Ij aJL*JI ,gj 4_jajla> LgJaa.^Lj 
^J eLalul (j-a JjiM) (j^Jj .^AUi-ail jJ£- <~& OJ-*i U' '^** "^ <_s^' '(j-^*ri V**" •a|>i £/£-"> LP J i a£j ,jJjl 
(j-a Jji*jJI LllLa_aJaJ-a <£-lc- (j.lh'n /j-ul AjjoiLai^/l jjj|_ai3l (jj-laJL Ijl uSjSj jl j^-«J A_j| (jj^jgau .-iliiioi .AgJt-a 
(J£ jl cel^a. agjllaaj jjSI ^ji t jjjSoau a^3 . lllj^a-ail t Clll t <i*X <ill c<sLa^l tllll.li taatiLajl l LL/laJI - f- \ji$ I <J£ 
t jjl'l "i <_1^ t jj* ft*i">J UJ'^T'LrJ^r'j l r J J-" 1 Lvil eLaltS .l^jo»aJ <jjj£ll jjjljill *_iJaaj jl jj^-aJ CliLa_aiaJ-a3l a.AA 
^Jc tllljjlS LgaS <J-aaj al£la«a CjLjljJ ^^la* aAjLuC-L .t^V-J^j jlgja^/ t 4jc Luaj-aV I alj'sll 4 — H (j^ajXA ^ji 
— 4_SUa]|j a^LallS 4j_iaiLail CllLajLtAll jl ajSi L)^_=k> (jj.la.Lj jjjjl - >g-i-a <_Lj]kllj .ASj^^a CliLajlx/s j-a jj Kill 
.M*i Aja, iliLul£ ^A el£la-aJI j^-alljc- ^i Sl£U-JI iliLul£3l jl JjSlI ^Jl Ijjjau jjjaIj 
j-a IfiJLu jj .SlJlaJI jlaflVI «-a IgjijUj 4 ajJall jl£flVl lU^IjJ '^i>*^l tll|;jb>-a]| ^J^ajl t(j^aj^l fti& ^i 
^j Cjjjjx^I (JjjJ 4JUa3 . jj3 ^Jl jj3 j-a jajjjj ja aJJ jl j^-aJ c^—aJaC. u^* LP-*^ 1 g vi o CpJ-i2 aJlxl ^ uui 
p-l^l jl jj-^J*J c jjJJLaj^JI t jj-aj£j-a]| jjjljlll 'Lj^l j-a g. 1 > Kr. I lilliA C(_2jjJall ,- i ^1 ^-i 4jai^Lall IjJjil U4^ 
i"i IVi'i) c'a^ja.'il dllj'i mil (j-2j .aALjlixi. (J. i aiu jl j^-aJ (_$xll jJb irr \ io<\ll 4_J ^)*_ii (_£.Ajl aJ^LS csXa.j 
jjj^all (jK*.i /j-^ "ilJJ ^<— aj . p ^ Kl i ii^/ 1 jJa ^ 4_uijLaJ (_5^JI JjjJaall i . 1.1 mj 4jjjaJI j^s -iJJ^' CS^' f^ "ijUa 
aAXia.j A ljq"i «Uj uoa UuL^a a^l^JJj c4_jjjajl 4 * t\-\\\ aj_J Ajjj ml) a^j£lj-a ^—3 aAjj. i d «i f.l_Jjli . 4_j2|^C.jjjill 
S-Lljll ?.Ljj| 1-JjJjl '"'*!'- ^^-lll ^ K i ii_aJ) jjj^l (_s-2 JabjuolL M"> II Clllc-1 *\-\^ jjj^JaJ cJaUjailLl Uiaaj -<(; iK*.ll 

(_5Aa.l /j-Aj t U^j" 1 ' "JJ^ J^ J >^'- Jal lt 2 *W^4 jj SJ3UJ jJ-llI jjJJlfjai^l ijj ii)ft"n tjjiljjjoll XJa -i^li^ <c^J 
.Sl)x. jJJJLua^l J£ La3 .<-atJ <J^aj 4_jfLlJjl£]| a^J^JteJ Lajb ta.lVloll CJLj^jll ^i [jifl jj£"^I (jJaLlaJI 
Ij^Loul jJ-llI jjXilJ-ajSJl XJa _^a.Uv£ ca^J^ajl LuLuo!^/ 4jajjJall AaiLajiul 4JUvll Ajfc j_o*jJajJ-ail jj^JJ^Ij 

if-^yA JjJa A3j .AjfLujjlflll A i.n'i^ll j-a < s rjjJu V I (jK»; IjaXJ j^ij Ca^aJuAj ?.|3«il Ij > a <\"ill cajjjSJI jj^ i oil j-a 

LllLjjL^I ^jj Ulai >Wlj CIijaIIj I^joj^Ia (Jjjj La s4j.1T mi 4jL^ C<Jjllll ^^JaLlail 4j_aJa|^j-al ^ji Lujij JjjJmi'kiII 
^J A tjI.1 r"jj^. j-a <— a^jj t( . nli ^>ll i Ac Lall i_$jlJJ 1-Njiiiift : jjill j-a 4j'i.i«\ll A «\j,Vqll (jjjjuflll j-a*J ^-jll Aj-aWI 
JLtao (JLaJI s^A i " i j o 1 1) jl i . )a r. ^li .lilljjiVI <_y^lj rjJ^^ * U.O •'S^ 4, ^J "S^ cs^ J^LoiaII 4-ij^j csj^j^a 
4_jje i_i£jjj cjjjiS-a < J K i Ki (—aJaC- j^j^ .1 ^U-a-a s^aj ctlll^lL C1i_4a1I ^Jia. ."yrjniol) a.i" (jjijluUjS j^ ^)ajLai 



(j^ji^jS ^ jaJL ^j sU=JI JjLii ^ j5j .Marta Weigle J Brothers of Light, brothers of Blood (/» oy'j^ 1 Jj 3 - <jjJsj!I <^Ij^I. 

Jj^^i ;i£ ^jj tjijl) 4_ija ^j jAc jj^^j (_ijI£ jAj lAlex Harris j William deBuys J River of Traps jj^>j ^LIS ^ ial^L 

".(juJujjj aaIjIjI" Jj=>. cjLka.!jUll _>kil 4^>I>JI (> ^ j^j .duBuys J ^ , ^ 1 and ExploitationEnchantmentv^ i> 
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ajjibu t jJajuj 4_Jj3 <~is . Clljj -^ ■> t\\\ (J^ajl 1 i ^>jl ,_A cUA jj> "Q^J (_JJ-i-Jl (j^LJil <u»')ilj C(j^aj^/l 6.1A (j^Jj 
i_nLao l.la> ajjir i ^i 4_3jC. ,_3| j_»^2ljjjj t jjjj. itiini ,_3l U-ajJ jrLa^aJI U- 1 ^ ((JjijjJjjj jx a^lall (jjjjiall CjaJ 
<J£ slLil ^Jc- ajAalu * J ajj IgJu jj-iiiu /y-lil "SJii^--^' ^-i>^ . p£-^'-r :a >' 1 J ,"& " Uj3^**^ ' " U^ ^ uuJ&Jl 

-gj J^ aaj (JjLJI '<J>-^ '— "& 'W^P c4jJl*-a jj£L£& pJ-liill ^—lilall ,- liAJ] 4 i ,*>i ,r^ «\1) jjj.laJl /j-^-J •r'JJ"^' 
jjiJI ell! jut in t5 ia . ULj-a cSi^' U- 4 Pj-^' ^ ■ 1 ?^ c^jj^JI jj > rv* \\ ^ c<jfL3^jl£]| A ..n'^ll jfUj . s-UJaJI 
ljjl£ (JJ^JI jllajjajl LLa*jJaJ l_j|^SSI j-a CllljjC. cJLoijj je IjSSjJJ (jl 4_igj£]| (j-a AiSLoi^/l (JjUJJ i jdJa c ( _gjJaLa]| 
ClililL apill lillj ^jij .AalUi jj£I Clila^x- IjJjij jl j* ^ '*"*•.! U^ -^ Slailft jj > a <uL 4 mj'i'sll ^j jji&J 
'ijjjj^a j| Jjij t (JLtaJl j-a j^.^/1 t_uLaJI /j-Jc- ,*-£ ^i)3 <^Aj c jLaijA 4jj3 <J>^ 4£.LuJI j uOJJ Clll^j cLujaj 
( * ajj^jj^all jLij ?^-ij1 i ^>rt sUiaJ (jl ^*j ajjJubu CpJ-iS ,. nn Jl-^ (s-k- ^JJ^I <^J <c^ 4Jj] <-P J(S Ki ttjukUI 
<— SI iJJ-^-J f-]jXxl\ jaJJ-al Clll.iALiLa jX- 1 i 'r-i\\ AJ-iilj .4.JJJC alia jLajiL jaL-^aU^aj UiJ jl^ .4_Jjall pjlj_ii 
U=o t jl^aJI ,-3 (jj.Wul Dj.iT)^ (jjjtAaaj (jjlill jl£ ^>£-"il (£^ is-^-J •AjliliuJlj (j^a^aJl (jjiii (JJJ ^g^jj£ 
aJ A_j| grVn ml C(jLa]jA ^jJj (jil^lall (j-a lijj2 4_uuj£ll CliLuijI c|^;ti.lj .f._ajJaJlj (JJall Clilialjj ^^3 ?riLaJ (j£- 

.(jjiull (jl-aJl ^ j i r-\~\ n Jaa3 aj-^* aJI (jlj cAjtjjJai] ^Jjli. f'/j-^ '"iHj 

(jjjljall Cllb|j)jJij 4 j < Sj\jpl^J) (JjijUSJI ^jJj CliAjJaJl ca^i.^1 CllljloJI ^jij .<illk-a (JjjJaJ aJUJI a^J-a l^i. JJJ^JI 
J 3J»J /c-lil 'lSJ^ 1 ' •— ijlj-Jaj '-r^H' ^ «"> o (j-a jj^, 1 , ujj ^ lALiiul /y-lil 4 Ljljjl (JjijLj£1| (JjijIjoUj^j^ ^aJUai ^—2 
f-|^j^all j-a ?jji. ^jJi A \\)\\\ f.\-p)i I ^^3 i_jjjaJI ClilfcUolj L_ijjjaJI jlj cJI^aJI ?m m all jJi LjUII jl 1(; i>t>; 
aOC-lS lilLiA tlg.iiiS'i <ikia]| ^ij . (_>iiALa]| i_llj£ll dllaij^a ^i LujiJ yAj (-5^ ta^Uall XjJs> jjjl\ i^jjLol] 
CjJjJjJI jI^JX- /j-ic-J • -IJ^Jl /j-2 i^jJAXll J ix t\\\ jj_ui_^j JJAJI jjjai^Lail (jiJjLa-ail p UjI a-Aj t?rj mil 4_}-aLal 
i_g_aj-a]| i j J^j;l t3>3 U-^-Jl i^c- 3 j^li-^l Ur)j-a j-aj .A ujSsa (_>ajl /g-A 4-uLa_illl e-lJ^aJl jSjjoi^-a jl jj^iiu 
4_j,^ rt <1jJu 4 Hhu j-a ^JJJJ (j- a^Ajoil Ja mfl (Jl LaUj ^j jjc tJ-^J jl SJ-ail >> J K 1 1 aj c4uij£jl UakjjaJ aJ^all 
jD 4_fcLa^. ^JtJj .4_JLa_illl LjijjSl ?J-ail 1 (S '1 H J jl j-^-aJ r-\jt_y\ A jja ^-jLS^J ^L-aj j-a jj^jj j-aall 7rh m£ 
(JjjJJaJI 4_jLgj Aoc cLA?.r)jj c4aiajJu-aJl A nn'i^U ajL-^ail i—ug-ail Clbaij^. (j^u|j LJJ^*- 4 ^J ct_iLjaA o^*j ^Ju^\ 
j J«\J7> <Jj3 ^—Jl (JLfiJI J-JC- j-3^ U' *J^' ^ J "^ ' "J '-^ U^J 'Lgjb^ ' a ' ^W - ^' ^J '"" ^i-JA t jAill (J-jjiail 
4_jiialc. CDIS mi «\; jjllj-aJI CiiLljjlSJI (j n, i ajjl X>La l^L-^ajJ ^^.J ni«\\l aJLtll c-Lajl (j£ ^ji 4ijjx-aJI CjjjiaJ^jajoi 
(_5^jail j£j-ail A— a JjJj (jj^oijJuJ^j ClsLa-iULj Jajl3jull aJta. Ajjill jJaUiuj cuA .S^j^\ (^jic- l^Jfi LaJ c4_r^jjj 
(—3 u|^a-a jjJjSj^JJajlj t jjjjI^DUI jUA^Ij t jjJJJJJJI jjJ^jJUlj c4_ijj]| (J^jJ j-a (_J£ ^2lj ASj .AJIALail Ajj^I 
t4 ql"^ t\\\ a^ijJaJj .L^JUaLj o^aLjiaJI <iJalall oJlA l _gjl'> i ^i ^jj IajjA^. Cluj_Ja ^j^l 4_ial£]| laaLjlj^j^/l aOA 
.Ujojla UU^.1 jAjj jj^JI /ji U^jaLjl liL^a Ij^-J jl ta^Jj^. j-a 4-alj.ill ^-i ?r JLaJ Ij^AUiu jl I *)t\ -\ j_aljlao 
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(JjJjI ^)g-"i /— 3 *- 4 J^ (^ ' '"'V U' *J^' ^ J "^ ' "U -(J^""- 4 ' '^' r - jL^- <-^ t J<S ' '"' ^^Ji '^* <-5^ (j*- - J 6 ^ (" 

AjjjjjjlS (j-4 pj «\ i""lll £_JjJa l_j£jAJ (jaJj <j£j ,_3Uiial i A\ 4jJUjal Jj£j aJ C_Jjo»Jj3Jj| jLj (-3 ^akll (J^aSj >-— jaj^J 

(J\ sua I jAj th ujjjjl Ajlgj (Ja*j i_j£ja1Ij . jLujjll ajjj uki^i ^3^ l5-^' f ' s & '*"" ' J J ' ■ a ^—il (j"J'"''j^ ' " '*" ■ " 
JjX*j pj cA_jj^.^/l 4 ju'umIi r-jj /j-Sj . ^3-l^Ji (j-« *'"'*' ■" ^jIjoiI (_£.lJl 4 '""n^j (jj^.ji9 j^ ;»j-JJ IcjxjoiI a j «\ j 

jjj^aJ 4(_£jiuall 1*1 uUfljl jL=k^g-a ^^jjj ■ 4 jffiVllI 4_p.i**ilL LLaJ Jjli (JtsjCkl ^jJj S)J».VI Cliljjjajl ^ jLkjg-all 
jj.ijjj Ij^jju aJj -iLiaJl /j-ic- L r 1 J^>Jl (j -4 V-lJ aliSVl is-^" UA-"''- 4 PJzr' UJ ' ' '""J Uri^' UA**"^- 1 "' UJ^V^Vl 
c^'ngll (jjJjjjfL l,g,fti\^ l_ J^Ai Aj^aS^J ^-iuLai 4ja>Lai ,_1| agjjj^aj JjijjJ "*','*'•'•" l"l uUfljl ,jij .**>.! "Iff <\ll pjj^ll 
— Ajajujj <iLe ajjall pV^jl ''■'JjL «l>i$jl lSJ^ (J-"" 3 *- 1 '"i'^-I -^J . *t "^A ♦ ajjjjl 1 ullaau jj£VI jy-iJ^all JaI j&j 
(Jj&Li <JLLa"J jJbj 'Ljjjjjll (JL) - ^ J"* 1"i uualJ 4_iaAI ^jj^VI sj-'Hl U' '4-JjjfOU 4.im'iiu . jj-aJ j-ijJ j)-a />Hirl 
i i i ^ijj LjjjjjJI U' <*— 4 J •' . ' <S '" cr 3 ^* """J 4-jI£ cAii L5j-^* ^Jv9 iS^joiVl jL°ul (j-ai|j AW. ujj LsAJc c^-lll 
jl l-Ilaj <jL jjj*-4" IjJ^ llM^I 3u1£-jV1 lL* j-a ^^ 4*. J^JjI <jl VI c4_4j^3 A jSjjjt a^Lc <jL bUa.1 

LujJ jjl jj^-aJ 4jl jl (_>-a3jil 4jjjIa1| Clilc.lij'^lj JJUj jjl (j^-«J UJ^ "ift'l jj' ' (3 ^ ' ^**' ("^ J' '>-^- ;u ^ a *}>mij 
1 ■> J «%■> Liili t^ *JaJJ id <i 4_jjujja (j^j[>2 4jt_JaJ (j-a UjS Jjjj jjl (j^-aJ ^Jl jl tjJ^^Aajl i— iu£ll i-lluV UJ'*^"' ij- 4 
^i Luilil Ua-iJaj IJI 4j| jjuijJI «.Lalfc ( i nn'sl AaS .AjaLojjll jA JLtll OjLu CiaJ j-a^J La ju <iiJI ^jiaLiuJ 
La 4£jjo»j jjjj <U 1 1) |»^Jt3 cLjIjjoiC. f_iJaJJj (_>^a-ajj i«-UaJ ASj m<i ^tJjL-a-a dl^l i ^> j U-a^J jL^AJ a^jj-a 43jfc 
4_12lj1jjJjI liljol j-3 (j^aa^jui A_L La-listS . (j^a-ajljai ,_£^l 4_uUll ^1 1 ^iuL j in 11 CllLjJaJ (_£l cJaLaJI 4jL jj^SdJU 
cLallaJ (_gjj i " n-s J <£Lous Lui-a^lj . jl£-a J£ ^ji CjLjV! t_£ji VI > . I* i ^J Ajli cLa 4jjJaj3 liljjJu ^ji pic jl iLa 
ajij /j-^J (JJ^I LS" 3 ^\-& ^LiaJI |_g_^J ^JLa i_ Sj*j (_5^1l i_u^a*JL a^uxail t<Ujy ^r>ll Lj)^.I i_JJ-^I j^j j^Jj 

.AjiiLa i^giL-a jISSjL Jaiia 
^j AiLial Clljj Jja «\ll ^j .iia"} Aj-alaJI ^jjJajill ojbSs jli c^j-aLtll ?r ^ 'i «\ll Cjljjljjj ClllLiJ^j j-a aCjil (_jic- 
jCJJI JjLjjl ^jJc- jl(S uajVI J_^. <^jVI o;Ij , ^I j-a CjIjJjoi ^*J3 . C1iLj|; JjI£1Ij Cj^L^IIj (Cjljl^ajlj t CllLajSLil 
jj^JI 4jil| liljj jjj j-a 4_j| i^Jc- (jjij-a^l (JjjJ ^^3 AcliiLa ajlfc j i ^>J CeLaJ^M .■> t-\f n ^^3 4j^i_jai ^—11 UJ^ 
Jaia A3j .?.La \y^- j-a ^JJJJ 4illa j^j-ixaujail jJ^ill i jLuiu^li jJjLsj (J^JJ (c^^^ * UAH J^J^'' '"rij^?^ !Ul£ 
jl j^Lcl jjjJalail .t !->■> ft ^Lwaljjj c^jLul ^^-ic- jLj ii^'iVl A-J^ao Ijjj^j jl IjljLi. jJ-lJl jojj •> «\ll .-» !->■> ft 
j-A <J3 U-HJ ■^-3^*jl yl)^ ^-TtJ-^ U*J-i*aJ jl jJ-^-aJ V i aj "> u\j (j i) <\. tliW -ijjj (c-^l ^— ^LtaJl (_gl tjlg i^i'i^/l 

• a^ijlj^ ^-i ("l.hj La lljji lilliA jl /jic- JJJ J ^' ULrii" *- 4 LiH- 4 ^ 4 ^! 
j)JaJ /j^l cjUj^/l <J>iaJ i^g-ajou JJl^.i LajjiaJ ^)J^I ^J- 1 ^ 3 A- a f.Lai*Jl TtilSj ijia-sll jj-a |_g^l ^Jjjj CsAi 



Ronald -! Symbol and Conquest: Public ritual and Drama in Santa Fe, New Mexici j-^ 1 tl 'mjiH j-i" lW^j Ja.1 j-" ^ 
-1 Symbol and Conquest: Public ritual and Drama in Santa Fe, New Mexici j-^ 1 t' lmjiU ,jj^ JJ=j ti^l t>> - Grimes 

Ronald Grimes 
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(j^a_«j j i r-i\ L-a£ cClij_A^/ <_j| pi c<i^_j^a Lliu_jJauj J c e l_jjj3 sXA U-& 3 . ^LaJl a;,, nir. ,—3 j-J£J tj* i >nll 

jUjVl ^-ipaJ (jl /j-ic- U- 4 "^! (jj'^Wj t jl <\n-^ (JUL?- 4 ( ""(SJ^ (j-*J taiutil <j-3 (jJJJUJjall <_jj_^a3l j-a I JaaU jl 
.(jiaJJ 4_jjlgjil &jj h i hV I (J£ iTn 4s.ia.lj 4-ajj /j-3 ClsuJjfill aJcj Clil <\j i aa II elj)^ 2 ("*"■ ^ a iP ^* ~Jd r* 1 ' 1 ''**'' '""'"' 
ft J i aJ La-lifr ("thj jl (j^-«J l-aJ J^-\i j-*J J 6 -*^ /gi'Vl mj . j.iaj Ij-aAajJ jl (_gjjjjJall j-a 4j| jjS^tj 4 j^Jj 
Ajp^joi LjjS iSJ^i U' <i>*^ <j^-*^ ' jJ-ajl ^ iluiaJI j. ,*•>■> II ja.ti-« <_ s is •l^jli .ia. (ji 4jle- allaill jc Cliaull 
Q^j 44_j£jju3I Cjl^JtoJJl sAA /j-2j .(— lajaijll jjjJul -li* U-^- is-J' U-^ j- 4 ^J J J■^ ■ i *-*^ '*^> jal 4-2j*-aJ 4 nl ft 

J&L ^ l^iUu£l j^j V cjlilL Ji+£ L^Kj c^lijS/b <j>j ^ ^Wh u>^ cr^l dlfiU ^L£ll 

4 jj ft^> j ft llj 4 j_n ujjujl sUia^lj H_lUic^l filial jc jl*J (Jill CllUioJI jl . (Jjija^/I (jJji (^i 4jjaiLa»^. Sj^a.^/1 
^jj 4 inL (jc- Clilj^lcj t aa i ^>ti J ^"j .AJjAaII <a.Lai j-« fji2 ^^jJI fjlj^ill ^L«j 4 jjj <\ll <aJl*»a]| s-Lualj 
ftAjataJ ,_a.jj]| <_y.ifll iJ^- LgJajJ>J4<9 (j-UJaJU cJaJI (j^aj^sl all jj.J ?rJljtJ jl x_JaJjoU Igjl <Jj£j 44jinq'ill 4^a.jaj| 

.(_gjjj^/l (_gji i 1) ftll ( _ s ic ClsLLoe aAjL ^2 
Jjj (-i c^-iujjai .AgJt-a j-* ^-^.jljJJ jAj t jLo2j£ Cjjljjioi lJs&j ca^jaj i " u nj I ap3 <Jj3 c^-ajjj »jj f.Lous ^-3 
i 1*U ^^3 <ijC. ^^3 ^j2j IjjtAao (j^i-s mi <-_a^/l 4_xjjI j_a 1\mi-\ i -I LlaJ jAj La"^ (^VIaJI ^jJj ^ , al i aj ^gJl] 
<_r^jj Ajlic- j-a ljjAii.1 (JJ-IJI jjxaIjoiaII (-Jl j H'n J-&J cj^Aj ./giuJ "i ^—3 <jjjull 4_joijAa1| (—3 ^—jJauj 
^U^ajSVl (=J'- C ') LMJ^ bjfi-^- ls^- Oifi*^' j-* U^' ^— * j»J*J' 4_ii3u-a ,-3 Aj^i. ajj^ h ^*j /jJ^aS <j| 1 4jjl i Wi ^ 
J (;■> ft Jjj^ /j-^J jjl ■ " \_)jj ^jjiilLai j-u jj^j-a J*\ ujj JJJaJ (_J^Jl cQjjoijAJI i ■ ijm f.ujjall ailc-j j|jl CluJjS 
JLi^aJ^/l j^-4J 4-JI ^ SMJ i S j -s fij djIjijLjLj rdLa.4 : jJjLi. «_-« p !. mit.iI al ■> H JjLjjj pi. i h ft I) («-3j tf^gjuj iii 
(, W^ . LiaLjijjjll a-lfc pj^J /j-lc- U-**J Cr^ ^■'"^' jwafljS jli c jjaJ-XaaJl ^-jlajJ aji i"ij iTn 4_il A-«j . CIuaIu 
LsJUiu <_J£l A\ ih'i j^in jl c^jiuljai ,^t ft ^-3 4j^Lsj (j >r> ; j jA t jjUao jLS c4jjJaL«UI <Liall CliljioJl |_gXa 
jjjjljjifc plilJIj t '< n-*> ft (jfLii A-a AjjI^II AjjJaxjdJ AjjaiLai^l ^^LiaIi liljiLjj l^aS t jj Kill ,-3 UrJjJ'^ ^-i)^" 
^yl) J^J '(jii^J^" U'iW U^- 4 ' j-* ' jl<a3jS e-Xaj (jiaau i_»A^ J3j ..g^jljjjJl aiuJl ^-i sj^j (_$All aliajll -iJjJJ 
4_uJ| qc Xixj Aa. ^-Jl ^j^j^ia (-JUjJaJI sUiaj^a^l jjij jl 'JJ^J' Ls^jfc ciiil^ (j^s ^*j| ^Jl c|jjlSj| jx iKi'u 
^JjJ LgaSJj c4_ujjjU JajijJaJ ?rjLiJI j»a 4_JajjLa i " \ i aj I /j-aJI aiuul ^-3 r- JUull jl (jic- Ij^^j^ij iAaa-jljUjll 
(Jijl ouaJI jl jA IJA J^ j-« (J^iaJiu<aJI (jjijAllj .Aj 4j^ala. 4ali.l^ jjJIjil LPJ-«J ie ' «a*JuaJI jV co^'-^' j- 4 
jl jLa3j£l J^d ^-*^ "4 j[_j£jl ^ji Ujoj ^ji" jaj (_$l — ^Ajla 0^5^ (Jj ta|; jjc- j-a <j-«j QjS-i ^' U^-*^ U4>*^ 

.JjL 
.laa.jjjjjul g. I, ft lr. -1 H* ft I ^.uh'iIu 4_i*J ^-A A jq-^ CliLaC-Uj 4 h 1 nljj t4 «\^ ft 4^jAj cpU-aj j_jJajJI jl a^3 jl 
f.U_^£ll alCaj ml u- 4 ' er^-' '/jiuJ-^ t—ljJa. ajjJubu tjjjjjjl <JUa. (-i (J^aj^/l j_jjoU^I (JjiLsjJ ^ja-lLail Ala j^ij 
. A-xIjAjI JjjLajllj jj 1 ^11 (, ftl-T> ft! J^LaS Aall ft ujjl j*\ J 1 n^ ftjjj Cllaoj^al CaliJI j^*-ail j-a L_»A^1| qaA aj 1 nl ^-i 
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^jjLjjall <— a_p£j c^jitlijai 4_JJ.la Jajoij ^gi i—lLuocVI ' 1 J J T— » (j-a ji^I\ L_uLaJI ^ji *ij ^jjll t(jji£^£>j A£jjJu ^jij 
l\ i au33 I c.La]& aJaXAj .<j^alijl LA^aaJa^A ^jLSjj jLajjJ 4_LaJj t J-ajli (JJJj-i ((jjj-a'il <_>"J-1 (j-« (JjAjoJI 
(j£Jj . Lgj 3-^"' (j-^*ri ^> tAjJljjuJC- 4_&^j ((jAjoi^M ,^3 '<«-* 4_uLa]| (jljjai^/l ,_fl AjajjII CliLaLjAjll jl jjjjiu 
4 <\li'OU 4juuillj CllUjJaljjllj ijji iiljaJ) allVi ml -ig i^AJ 4j| Qj^jjau (jjiSjj^j <£j_il ,_fl eujjall frLaJC- a lit *i 
. jjj_Si jl^J ^yC-l'l uaJl Jx*a11 c jjIaLj La£ (Litj^lj 4_1a*JI i!iL».jaj] 4_2^>*ia]| Jaj LaJI ^g-3 A_jiiJI A_jgJ^I 
/c-ill (JjUjOaII I— Si nffinlU a^J 7T, <V i i)j 1 1) (_J^Jl /JLaII lD^ SJ i hV I (j-4 Lfcjj IjiiiOj (Jjj-iaJI i^gic- IjUJMJ jjl jjj«\WjJ 
jjji£ (J£>ia (jJc itlio ^gi ^>Ajli (JjAsi tLaV jcVWI OjLjjJ j^Jtlll ajJI ^ij .aid! JjLuJI jtjjJI ^-J>1=» IgiaC-l 
?c_Jajj— Ajj|pJI C1iLaIjj.i1] (_s-J^I (jjj^^ jjH^r. (j_a f-jj— ?. Ijjjill XJ^i. (jjjlS <_gJj 4^.LaJI rj-^ (^3^j-ui ^gJ 
Cli^lj^sJI jU jLaj^/1 :4 qlhrt <iiajA (jJJJUJjall .-< lit ft aj nt j La ,_ia> J-U*-^ <-M^ '"4^'j ^'**'" UVn 1-iLai 
.Lia. UUaJ ( i^jui AjU cuJlS (JJaju xILj Ijl ejA\ jSf iiUJ txflljll ^i AjjIjj^c- jj£j V Jfl 4uaja£3I 

t(j£Jj .UJ^/lj I Vncl ,-3 h'q i gj aj -^ 'ill f-jjJa j)»a 4 <\g <i jjc. 4ja£ Cliijj tplomll ,-i jj3.iao (jjull Iaj .11a 
AjSUc-j 4j^?-a AjSIjc (j£ mil * <uaj Lnljl pj-^ <_j-^ *>W-^ C1i]3^a3I 4_}2 cUj£ LjAa 4 jjj i >y\\ ajLj^/l lillj j-a 

quasars cj|;jjj£ qc cii.wVij .y£i\ jl^aJlj jj^'VI t_jiUJI l&« pUjujI L^jk. (jlkj loa> ^-^ .^» jjSUc 

JLou La^jc-j .^jjJall .-ig*i n I $ q «\r. ^>Jj^j V f.Ujjoi t_ijij (jc-j 'p-^J LiirrJ^ L>* 4^Ua i . 1 1 ^>"i ^ lajl 4Jli. ^jc 
4illallj SjLaJI J£ (3^l5 '^J-" UJ^f ^ * _ ^ * LS^'j^ <-M Cli^a. jl aijl 4 ua3 Jj^uoj LuU c<iS lilli Ioj ( Lj£ 
(jl L^JtA (j^AJ A_3kjJ t _ s _SJ — l_iS JLL LaS J.la> i_£jl j\ ->Vll .LjjS A-joijJJ ^g^lll - jLSaIIj (jLajll - ^Lsu^/I i^j-i^J 

. UgLjjjAjj ciiLiLi ^gic ?i£ll Jajoijj 4j£Loi^>UI IijUj^jojIj ^ps ^gi ^3^.^111 a > >> j <ij t LSSSj 

aUaJ ^-J^JJ cAjoiaJ aJIjIu I '1 h'lj^k (jijjJuJ jjai. LajU lilu^S c^-iaUlA^xll J-aUJ AjAUja CIiujIS (jaj '(j^Jj 
(_gjj-a Cl)l£jlj£~ Clll aj, i o-> j-a /—JJJ c<3Uallj a^Lail ^-3 UjJjJaJ (_$l c^-joiuill JaAillj .^AJt3 ^j2lja jA Iaa JJ^I 
4 j_u£ll jL^iJ^/la .'a^JiUA 1 ^jJaaJ^Laj Lgijc- ^' U-^S ^ 'W^'- 1 *W)#^ f-^ - L^-^W^ ^J t^-^l~ jl <!?» 
"Ill 4_iiill J-^aSJ jl j^-4J V JJ.^'I jUviJ^/l j^ij . U^jljAJjSJI ^-2 UJJjiaJ jA c^-joiuill JaAJjl a_a AjauJuljjj 
■t lit *i jj <_JjliSI (jJajpa'VI Lg-aAlj iSjC-LuiA CllLjJa|pal *_JaJ aj La - Cjj|^a«a]| Jjalifcj C1i|^a1|— lilj^. ja Ia|^J 
j£aj V j^J ' (SJ» - U$-&-^' ij^-*^ Lff^' ^ "''*"'" SjLajl /cfrJJ ta ^,_gj^ ja pji^aA - bujiJ 4j£ Iajjj - jj£ll 

.4 «\lli«\\l a^LAllj CllLSjlj£ll ^j^-j i^gic- Jj^uIja jjC. cy^ ^J^^jl lilliA jl ClLjl 4JjLi-a ^gjj s-LalaJI p-jLoUj 
liLal j^ij ^llJ^I a^C-LoiAJ LgJJ^jl ^-JJJJC- tlujj^ ^gSSI CIiIjjSaII ja Jaia Icji^aA jj^il jj^J jl ' . 1"> J liLala 
UjJjJaJ (_gi Cll|^iall s-cJ-*^ -* a ^ a pj^ L>^ ci* ^"l!^ ^^ ^ Laj^La ca^Lall lillj t-JU mj C jjj£JI jj^J jl > -XAJ 
^A 4 alkJI SjLaJIj CIjLSjIj^II Jj«j ^(jKll jAjji. ^Jl j li'ill ^Jfc p-La^JI yiL LajUuL jJfcjSXa t4 , aaUJI 

^^^JOlLilll ^gjj f-La^ll p-J^. dllcji^SA tdllcjjli.1 al CllliiiuSA 

LgaS j-ai jl jj^aj <aj^Aa diUjj (_gl Cjjjjjoi^/I ^-2 pjAj^a lilliA jj^J jl j^-«J c4ju|^1I UjIcIajI jja (_gl ^-i 
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^j]| AjJ^aJI dlU i h^jJjjV I ^gjL C(jj£Il oAj^aJI Jjj^all Lj-ia c3"*f" LS~^ ' • ' ' "*** L ^ J ^ tSir 3 O^J ' ^^Lia^A 

X«u*j 4jLia> .- <v i aj La P/—jjJ <Jj^ j-jJajC. V l -r^J*-a4J U- 4 ' ^uA (jl£ 1 _il Laj . 4 gh^ a »■ jLaJ L^C-j-Ij^o (J^ ujj > a 

( _ s Jfc Lpljjj Igjli .la. ^jJ a.ijja.j-a 4 jtjjI-iII (jjjljillj ClsLjJaL^I jjl C(j_aJa^il£ iqajjJi <sj-aj! (jl£ Ijj La (a-JC- 

"ill 4jLaJI (jjj xjalij 4 hq'i cJlj^VI (jja»^.l ,_2 — 4jjjJaJ Clljjixru L^Ju (j-a^ (jL^ Ul La jl cLa (_£>iJl (_gj"l. > n *i 

.4aii^a*JI Lj)$^I IgjS CJjjJaJj t a 1 1 ^-i ^gjll AjjjJallj aJUJI lgj2 -la.jj 
^gj i^ui^M Llijjjj -Lie 4-ulltl Uyi (—aJ^-a C(JjijjAj2 (JdWj t <jjLLl1I CjLsJjjJI ■ZjL i ■-> <_>^ ^iP^ CS" 3 
.^■LuiVI (j^> i aS ^_>j^J i(jiU>l£ 4_ij| ,_JI x,t\\t ujj sjLoi Jjlij A—a .JLoUjll i_jjjJuj h_jjjUI ,-3 U^,?* 4 ey 2 ^jj^- 
liijj iiillijj tAJJUa liliaJ Vj a^La (_£_&^J V Lpj" . (Jjijj1j2 <J>9j "'V .sLI (JJJJ^ cJLiuoJ "?T-LJuVL jj-ajj <_W 

(_jpj V LjojI al*JI jjjjlji jjj 1 1 ■» j L" : j£ijj <-Jijjj aj ".(jjLlI <Jjac. ^gi Vj o^j^.j-a jjc. Lpla tai*JI (jiJlji} 

".(jjubll Jjic <ji Vj Sjja.j<9 jjc- (J _gi lillilj <aUa Vj SjU 
Spb Jla s-^Ji Aajj V A3 <(>ajVI t5 ic cliA .4jJjJa^VI ^j Lllc. Jjjj cAiUJI o^A ^j AjtA^i i J*JI jj 
( _ r 3 »Jja>j< 4_^alli. aj£& (e-*J '*LaLll Sjjljjl ^j ^/Li..la cLa 4JLjJaj ttillaj UiV <iuji& Vl£-^l JJ-*J (j^J '4-aL 
.^.LiiVlj jl£sVlj ca^Lailj <ji*JI (JJJ 4_ijuS A-a liljlj lAgJj .Jj^aala ^-Skjli. ^-.aj^u ailc 
Ijjijjal p^jli 'LS>^' ^ *'^ ■"'j ,gjrn mj c^j-aVl (_>"jJ /j-3 Iji^jJ CllLajl*-a]| ^Ljjjfi aJc jjju (J^**.' (jl LaJ 
a^Lall 6^A (Ja Cjxi^a - AjjLjjS ^ '^tJ>A' '"'"'J^ UJ^' ij^b 2 ij' LiAi^ : <_L-*aLiil ^aJI (JjS J- 1 ^^ ^-alSV ^-9J>ia 

4_jjJaJ J.lVi idIj A iq'i (s-lc- aJ*JI uW (jjljLso Ia£Aj .<jjLu ajqj uol jjl q i ^ilj (jjjji.lj cCllLajl*»a ^ , <\„ i aj /j-JJI 

CllLajia»a]| Cljl£ lili .(lA^j^i. Laj i»jij (jjl - <-aKJI ^ JJ« ^ ^>LS ^gjl f.Ljjill jjjjlji A-iJ (jjl >^ CllLajl*»a]| 
^j ojA^a-a (j_a^J LaJj l i_j.AJC. cCllLajl*-a (j-a *j_^aJ LllLjJaL^llj jl£aVI Cijl£ lilj c<iUallj o^LailS 4_jjLjj2 
f.ujjall (jJJI_ai lAjkjXa 4jjIJ A_i*2kjx <-aljJ (JJ^J (jl (j^-«J <JJ_aia jliV I 4j3jj^all (-ij (j-aJ (j-HS •(_5^>-aJl aiUJl 
.^■UiiVl^ ^gjjjalL IAjj P/g-uJ J^ .?.Ljjill (jJJIjil U3j liiLuJ CllLajia-ailj iCllLajl*-a (j-a xjj^aJ 
t(j£lj .4^j^a]| ^i sliakj La (illi c JSVI ^ic- . JJ^I ^j IJU^ L^jL c^ja.jll <JL£ rjAj 4iAjJ altll ^gijSI 
x-a2 .Ljjlj <jJajjLa]| 4 ajJjJI ^J-^ jjW^ -^ j^Ltll pLajl ^gJ a-l*JI (jl j^jj c<aalVI (j-a J^VI J ■ ^iMI ^i 
(jj£j liLal .ClljA^UI i-jJjlij 1,1a. 4jjoiLoil 4j_o^.I (jfc i " \ -\ v Ajji c4_iaLjlj-ajj£ll ?t-ajjj]|j CllLjiaill Ajj^l a^ri.jJ 
£-Lu jA Jji ^tS^jJI L* ?dL>aLjJI jJJljil Isflj (J-a*J (jj^l (j^ J" 1 ^ ^^ ^*-(^-" V (j-a V^J *-(^ ^LiA 
A_ia1*J| LjLjJj^jI£ CjaJ i ^il LaXic (j^ij ?(j_4£il (jjiLuol ^—3 I qj «\r. iil_aja«a p,— ui jl c jjJaJ Aix^a jl t ^, ■> J i ^i 
aj^jj (jill J hill jLS Ijj La 4i^a 4jj*. ■ ^. ^£li jj£I Cjjbjlj i^jjjtj^a jj£l jl£aVI j\ JJa.1 ?r,>.^l t-.hr. I 
1 gTqjjiaJ (j>^JI l -r^>*J CS~^' 4_i«aJ^U ( _gjtj_^a frLlJ -^?«a L§j| al CA_alj]| ^g-fl ■^XjoiLoiI CllLaji*»a]| J-*J ■ ^ j^jSa 
(__ jj£ u_4A. jjj>^J ?J-ail j^)ij ?(_gjjJaJ jlSLl -ij^-a a,j^i-aJI jjl al cAJU-a (JSAj LiaJJ JJteJJI o^J ?o3j-«-'Ul 4j^aLvil 
jj£ ^aj| |1a *\ . ^>J (jill jA pLajJI (j£]j .ujjjjt-a]| Qj£ll j_gi IjJtoJ JP^VI jL>=JI jA (_g>^l pUJI (jl 
4_flla. XjJa H .^>"i A£ «\. . a£ (j>£j L)' O-^y -P^V 'JJ- 1 c^j _ 0^ L-jl — , ~\ j'q->"l\l Lxijjj 4_jaij Laijj c«_jJaljla]| 
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.prbk^ll 1$A_ojJu ,-jJl 'WaLvJI UjLail£jtJI j_a£j jl "UaLoUJ j^-aJ 4J$-£ tg-"' O'Jr^'J U^-"Vli 'cs^- 1 "' (J^J^' 
cj^a> Cjj^aLi. 4-2l_jJ c_oA cAjj^aJlj A «uVJI) <Uc^aJI Ajlilijj CjjJjila^Jlj jjjJjlJaiJl 4jLal*J 4,-iuiu! (Jja. Juul 
<j\£ (—3 j I'mi jfLijaifLajjJ ,g_a 4jj^> ml) 4_«jjVl (Jl aaJl jJ-J CJjjSjj ,— JJl Cjljj_ajjlj .,-jL«Jl (j^aj^sJI j-a a^-a 
JSI *.^Ji V (jA ts^SlaJI 4JC-UJI jlill 6^A tJjOMill ^K alkj J=J <j-a 5iJaUll a^A jl .<xyij| 4il£ll ^jaIjJ 
jl£ (Jiul (jl (jj'^'j jjj H ' ajJJuli . j-ajjl <JljJaj Clljjlill JJC- J uJJJJ Aj^r^jj ^-jj cAjjLoU^U 4jt2U oji j-a 
c^—lc-l (Jl jjjJaJJ a-^3 l^4j ■ (a ' '"1$ I ^ maJ) <J-^I^ Cj LuaJ aj 7> AJI sj-jJa j-a 4_iAlj 4_Ja-aj Hljli Igjj u) 
. »l « i nil jaj (jjiajia Cjj^alLi. a£3j ce^AUa r~JJ^ (j"> ■"'' '^* (j- 4 ^J* i <^>i) 'US jjaUJaJmU (_$a1I ajjll (Jl (JjSjjj 

Jaj|^)ikj a^J^lij ^i jj ^J mJ Lljpjoil ^i j jnl > a 3 I jlfLojllj <i jaa j-a (J-o>§ ,^-lc- ^(PJ->j J^ajj£ «J^>j3 ^Jj 

<i_jai^Xallj iaj_aull CliLS^o a_jataJl (j^a_^-a -i»jj_j t. 1 ! q» <\)l ajl g -^ j C(j^j ninmjjljj i j_ipLvJ_a_iai Igjj ft n 4 jq-»> 

Cliaull (-Jl a-3-Ij (_5^JI t j|j ill ^AUiu cujJaJ Lajjl — a^lA^ 1 ^dJJ^ Clij^S j-a i—jilj-all agjj£ jjLaUj jjjjaij.i-a]| 
La <JJ/Li> j-a U-iLalj i4-j3 U^jaLj i . U m La jj^ij '4-llc- J-A La /g-lc- (jj^l jj^ ' ■ *j '" ■* a ^ 3 U^ 0^ ^ c (j 4 - 

. cJ^L j£ij ^^£1 ?iilSj ajcIj CjUjISS La (j ala j tdila^l i^><\\! (j-a (j, a . ^>"i V <L*Loi j^jj 

cAJ^xaII 4x-Uil (-C-Luul hj't ft LS"^" ,*g " UJLW LW - ^' 'S'LaLul A-a ij'n (Jl Lii. (jSutj t jSjjoiS-a jjj (_2 
(jjj^aSjj (jjiJI (_gjjaiL^M ^lii.la .^gjj/nftjjill 4-^il (Jj^l Cll|j|jjJilL JaiGaJ A t\iV\\\ Ljjl^alaua <Jljj La tlllfll£i 

(jjjjLjjjallj car)_a_jll jj log") J^Lji. (j_-a (J;«h mftlL j /nil a^J^jLa^aJ (jj^A-iiiailj itjj tsy<\\\ x a (jjjj-ll (__2 

a^SJ (jl JjLao U-fJlj .L^_jo»aJ 4_r^jjll A jqKII (j-ic- ij>ij'-^ ■* j "* j'^ CllLaC-Lu (jX- a^J a^j (jj-iaLjljJjllj 
JLala.^L pjlaJ J]^ ^* 'W^ ^ «^a ftll llLJaa (j-a aC^I ^jic- c<jl ^ Sjaa A-a aL> uuVlj tSLail (ja-Luoll JJtojJI 
(j»a Cjl£j mi gr.ni'n CaUajlL 4-jj|j, uuu) (JJjJ i in jl t4 qh-s ft (_3JJaJ cCllliuSll 6JA (j-a a^a.lj <j£ JjLvjj .<3Ai «^l)j 

4 JSVI (^Jc t(j£-aj <uli (jkll j4>« jji cA«J V M«i L£ Ijj LuL L^miu pLa^ 4_ljbi-a ^i cJi«Jlj s^Jill 

(jl (JjLsnJ L^J-a Q&j .4_iJj£ll p-J-lil (_3jii_J (jl jj^-aJ (_gjjiull Jiul (ju ^iJUfc^U |j_^jui lilLiA jl (_g)~4 ft^q'i jl 
(_3J^ (j-JI is*- ■ "'' 'jJ-Jlj ( *» '* II ^-S (_3 t ja-12 . ^l^sLaj t j» ft")^ ft^j 'pJ-£ cLiA JAJ I^Lai ijljjojl j£- i ■ UaJ 

.(_i*-a LjLvaJ ^ JaaU CllLlia.j cj^Loil 
ai*ll 4_i-aAjll C1iLj|j^jI£JI pLal (jjiij jjiil lillljl (— Sj 4jjo>jlL cCllaall LILva LIS-a 4alLui»ll jiiuiS-ajjJ jXp 
LlL^ala *Jalijj jcijl jLaJ^U (_gj^M i_jj|jall ^^i p-LuiVI j-a Ljoi jj^ao Lajj c4j£j£-illlj JjAill j-a ^-JJ-aJ 
Ig, ft,, i ijj (c-^l JJ ' aJI j-a < . 1 "> ■»"ulj bjx-ua ^JaJJU sj-ail (_gJJ«J CiilLiA aj -^ AJJ (_ L^i-ail T-jjJajili .(j^aj^l /j-iC- 
cLxaLjijjaJI aUaC L^J^Li. j-a j g Hn ^j-jll al j-\ 11 AJlj i^ftti j_jc. c^-Lj^I LjjS)^ ( _ r jll <Jjlllj . Cliljl ft,, i all ai*ll 
CllLSjlj£— o^Lall o3^1>^' Jjlj^JI j-a i -i ■> ■> llj cCllliJL jj-^ i ^ill (_5-llj (J^J^I (_j-lj VjjJ (JJiaJjL sj-all (_£>*J 
(jjjj (—3 t^lft.inllj (J^aj^/I jJ-J (—ajSjlLJ >LS _iiJI JLtll lAA (jLuxul LsL-a-uij ^^l - CllLjjj^. (j\i,b (_gj-J <J-a.b 
LiklJ (JjAajJU fj-all (_gJ-«J CaJail ^y&\ AjuAj^ I CjljSlat ftl) (jiaiUJ jj^qu) (jjiLll ^j*j i " ua C(-iuijaij (jjj-a'Vl 
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.stjjjjJu ( A\ pi a 1 1) I) «Jaal JJ^I jl "H^J ^"A dul£ jl tAJllai ft S^jj^aJ JaJ^pJI auoij jfl^J jl£ III us <Js.LaUJj 
Luj3 CjJJ^a.u AaJ i—lLjaA a-a2 <g-lc-j .JajLaJI j-a UjjLasJ AJLajJa (JjuJ 4jli clljjgja.1 fli (jlS ul cjjjijj 
kl!) y <S A " A ■L??' ^ (J-IaJI (j-a a.la.lj /£-Aj C(_gjl£jLoU i_jj]_)a. ajjj tjjjj^Of I (JJJJ I (SJ» - f*J& ls"^' AjjJagJI j^s 
,-2 aj jjjjj£ j£Liu ,-3 ClsjjLjasj] (j^a-alc. jLigjI -1*J cuLaJj .a^JLXjoiI CjjJJ jjo»Jj3Jj| jlUI l&^iixj ^—Ull 
Jaia ' J-^-l j^-«J jAD^^ ^-?"^ es-^" J*" ' '^ I ClUjajl <■ a ftll aiA (_gjJailj^l (_g_JJ u ^ V » » aLc (_£lj_}3 4,. i aj ft 
jl (j^-4J JjteJJ) jl ul&l J-^yj • ■^iH?* _>i) _>£J (__aUjJa (gJc- <UaLa»j JJ^I alj^ <J» pic- /. JJ ft .1*J LAj£jlu 

,t_£jL\ ajM Ajtijj-all ftjji IajI aAjj V ^Sj ' jl^JJ (jl ci^ -La2 JJj£ ^^ji 
(jiaJU ^-i Cal-iS^I jIjI jl ^gSa. |>A^ LlLr** '^Mift filial ( _ s ic- C(_£jl£jLaU <iJaA A-aS (_gjj ajji^i^ AJtiji Igjj 
rijjiu 4_SjLs CllLilla (j-a <il^a (J-^M-- 4j£*^ Ajjutj /5-Jjl ^ j i ^>g llj . p.13 (3a*J llj.Ia.1 JAAJI ,-i Cjjia. c^jfLa^/l 
,-3 a^jj^a^a. IjJ-ia. (_gjjoiu^l jl /ffJia. l-^a. 4-i" t jjftj7> jl^W (jr* ■«"<^" ILsJI (j^s ClujSJ (j^aoj^/u ,_g^i.lj 

Sic f-liujlj Cllj •> ^ 11 ClsLla (j-a jj^JJ lg i>t>; '<_S>^ *^-M t — '^ „i»^fl <_g-ll j-*> >^ll IjjUaS jl Ajj-^ i ^>ll i_jj|jaJI 
jA (_gjl£jLoiJ (j»4 <gjifj l-a cJ-^J • jl-i>*j! i-lljj^aj 7*-£wl /gA <iJagJ| ( Ac (_ia|j]| 4,r ft i aj La j£ tajjllj . dlliila 
CllSj Ij-u CllljL^JI CJjl^jl Clua. *lKiJi CllLJaikJ-aj cLajJ PJ^J (c^-f^l '-^1^ '"'J^ ^J /> '- y ' jj-s i ^ (j-a J^Aj 
.ajjla. (jJu-a pLiul jLull JaSa A^ju H-JJJJ (Jl Cj££i3 j^Jj £/j-"> LP A m.Vig I) j ft i aJJ j .^-jJa-a (J£jb 
i JJ""> i aJlj c<ja^£ll (jSUoftll (—ajLoi /j-lc- a'"^ "ill ul>J >-<• t (j n ft, mi i U j» \ mi ftll 4jjJa^il ^jjjaJl tt h mjl (jic-j 
cl^Lujai^/u (jjl_JJjla.lj) ajjjr i ^>ll jj_Jallj c4_xajj]| liljjlJIj c4_j|jajl£ (jijijlLj ajj q^ ftll i jLS-a (J-S ,_2 
(j-Ijj^SjS (_3jK ftll jAj cClijiall <— sj*^ '*L«I /Jl /a '^ ''J L>?J LP-^ («^ jjj^all (j>r>; j-^Aj •t5 Jb ^L> c ' JJJ^J 
<jJLa J-^J Aj^I; <-a2 j-a 1 r> ujj JajJauij (jLoul (jiiij . i_JjJul (—3 IjJ^I ^-aj-aC- pLJjI aAj c^-Jj^JI Aj ft > aJ LaS 
• ajlJI (jjajj^c- jj.Miq; li^ij-a aAj*_ii (jjqlhj jJ-JI t/gi'Vi mi i—ijja. 4_jIJA AjjS <cAj t J^> U " J^ JJJl- 1 ^ ls-t^ -4 

<U. Mill JUXJOI 1 £ t'r-lf \ J-^-Oj • (J ^*J j * I? >ij-"lVu 4 hl-T^ ftll Agjl Ml-N ftl Ij-Jjll (—2^-4 jj-4 |_gj^i.^ I JJ I ^>ll jl-iij 

jji ft-Jjj CiVLja£ 4jl mi ftll CiVLjaJI j-* IajUuI <jj*_^aj (j^-aJ ^jJI A-Ai-iajl jrj^^l dbjl£lj 4juLill Sjjj-ajlj 
iSj^\ rjjj-^Wj ^..fthrll dUl^fcSn jl f-^/y/ cjLZj^> t_jti£S AajI^I 4jjS ^ druj jl JjUj (jill 4 jSjj 

^jj£| jji^j^ail (j^s 4jajLi. t i^jj (jjll ClilJjK ftll 4j CjJj c^pSI ?j-aJI ^JaJ LaKj .f.ujc. oIcLoiaj CjjJJ 4 n^ ftll 
t jj-*> i ^>ll ^ji ?riLajll JJ^I La It— ijJall jlia- t^-- ^J mi ftll ,_g^j (_$iJI jLaljA ^gj j-a^-J^ ".'?''* ^l^^i is**- 

Illoijjj (_gi IajjSI Lsj 

pllj^l /g-Jc- usLaJ (J ft uJJ jl llj| (j^-aJ ^/ cl^ajjj 4 ftH'il t Ig.ftM^J _JJ J ^ a •>-* l2J . ^** <-^ *^'jd 'Ih^lj 
\| 4jjL^£JI Uaajl i ^>ft hjln") t JJ* ' ^'1 "J^J^ ls^-" p'"^ '' j^J 'IjJjl^- 4 Ajj^aljx (jli ciiill *-aj .4ja._jA2Lj 

. UC.jjj A : j mi 'lib jJajJ i o ft (_>a><i (_A ta^Xiall 



j—ll 4_uij i « Ul fljjl ^J^o ^im Q^a (J_3l djtjj i_;_;l 1 jl I jJI £ aLstil j M^ll f. >-ajl , j ll"-;^ p ]jjj a jjj l^u 4_u^aA 4-a3 jjl aLsul ^jj JaJI to i a j t^uijj3^]l 

.a^ jiall-Ajtj >uj 4_iSj \-ol jj ^Ja 

.Michael Heron -W-jj 'Von Daniken J Chariots of the Gods? Unsolved mysteries of the Past- 
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* . i h s 

(jX<UI jX- 1 Ja J (Uj JaJI (-JI 4_Maa1I j-a jfLijaiS-ajjJ 6.ij_ia.j j^UjjjS <_J"ia.l jl .Iaj t ) ° t » aLc. ,—3 

^jjj i-jJ^C- (JLaji olajL iOjJa. j-a <Laa dallajl 'L^-la ^/■'U <_s-Jjj^l ^jj* <J"jS <— aLiu£lj XjJJ^ ^ (*-f"^l 4-^-^1 

Aj-ajojj (_£^JI (J^aj^l ^ ^-J-a 4JLafr iijj (_jill ^j^i.^/1 lilli Aifc olaS l^^iiaix diaSjj ^gja cCllC-l Hi ml La ^ i afl) 

(_]■> i in aJj .LgljS (Jj_j£jj is~^ t z ^~^ i-lil SjJa oj fl H<i a$-al.lil '"» ■*■" (J^J^I '"^ u£jl . j jj£J1 <_£.ilj_ll aj-all 

■i"laJ La r^)*""u ^ir^ UJ^J •Jf' s '' u (j-^) (j- 4 -oj]>*juI liillj jj3.Aaj aAj a^jlAJI ,_a jlJ La AlaaJl je <-_aaj^all 

jl liil^ Ij-^al elj-"i c4_joij£*»a 4 jl ;a <U. i ol 1 1) c4_ja*£ (_£.iljj| Ijjjjfrl a-gjl 'J-i-JJ La£ tjtaj-ail j_a 4_jli ta^-aLal 

. ."u-iaJI ^-allxl (jJjiil ^iLuill A=JI i-)iV. 4 IjAjS 

l^_iLa a^ii ig£S ;»_ajll '$ aJaJ m'l (~jll 4_faJ&lLail ill! inHJu (jAill -ijj^ jl <_J-^ (JJU^ 4-J^Lj /j-llja /. i "ajjl 

Lai U3j LpLoi^fc (JjuoiJj cAjajljjaJI ^ALLail qa (jUfcj-a^-a cujjJ Laj ciiluA jl£ cajiljll .j . I^S 1.1a. UaLai 

.,-aUjJajl jjJUll AjXajjoi jl jjjf-ull ^)Lai 4i^ lAjoilja JJ^I P^aJl ^)f^*J 

^gJaaU V-ftj^SlI ■^■<JI jJI_o^-(_>ujLJI i_lljall ^i JLjajlS 4-a£l^all A ia II jU c jjjjj-a^l jjj^jmrtll AjjoulL 

lilpa i_j£j£j jLSdfrVI Ajoi^Lall jlLulVI ( ->(Sjlr- (_>a>iJ (jjiSI (ilUjV AjjoUjUj .AJjoi <_S^ I *€Loi j-a jj£l aJLtll 

jli_aJall J^-^ Jt^^ (JS^J^ ^"'Jj 'l«^ ^ SJ «\r. Laja ( iK'i jl j^-aj 4u^.Lia tiJjl>S ^jli tajJafr Aj^lj dja. 

.fjj ^ Iji 1 1) (-11 .H i ■Vi al (Jill LlajJall Llij^ Ajliila ^j ajj«\h«\ll CjulaJUAaJl ^)JJ*Jj ta-lla*ll 

(jjljLill (J*-> *.l Ail«Jj — ^IfLa nilj-JJ JJjLj~4 jTj.lln t_lL_uiV 4 aJAJ CJJjao (jl (j^-aJ Cjjlj^ll (jl ^yj liLii V 

(_gi '(j^lj .ToljaJI oJlA j-a ^,1 1 ill in t^lya (jfr CIujSj Ixal^il i " 1 -s*i l&Aaj ^jull Ua.j]jjaJI jl C*jjIj£1I "LjJaij 

j-a J^u^ll ». i i aJ 4jj1£ jjj Ajjl£ j»a i " iK ujj Ia|^J (_ s ull (J^aj^/I jLj (j-al^jsVI Iaj i joifc A-uitlll jjill ^IL-a 

jU ^li*JC.^/l jjLjaL lja.|jj . jJ±\ (Jji p£|pl ( _ s _JajC- (j^a|pal _ i_l£^a ia ^jJj LJaLjcl 6jLjjc.| ^^-Ic- s-LaLtll 

(_5_jll !(; ihVi <aajj*lll ,_£_aill <_J-^ H-Jjlj-^JI j-a 4,1, mlm ^jjla jl t j Aj£jl jLijiall l^K i**ij aJ 4_jaoljjaJI Jaj|j_iill 

S/^jj . ( *) l**!^ rt sLajl ( _ ? i <JJLajj ajs& ^3^1 sAA CulLj .JaU i *-i'i*^l " . ' ' ■J**'" t ClaJI ■pjJI ^^a. Lgi-aC- ^L^lj^ 

(_pLa j-aj .A-joiLjli (_ajjjja. j-aj -ijaj (_^a|_)j3l /g-JC- jj J"> < fj-all f .1 ■ ■-«) cfojALail jl) 4aj|j. iiit.i) Cjjl_a£j| j-a 

JaJJa t i mi^*ij jj'l i nil jJJ^La CllLla ^Xa (_j-lc- AjliiJa Cl»*_jJajj (5Ajl j j 1^11 (_£.ilj-ll pjJI <_S>^ t AbLu.<v11 aXb 

.<LjJa ^jji*iu j^jjjljS ^j Iaj LaAic t jj'lmll j-a 4jjJaLail ajjiutll jjJ^Lail 

<ajj (Jl 1.1a. ja i *n (_5^ljJI i-lua 'Ljjjjjl (^3 '7?-^ J'j^ (j- 4 '■— """J 4 a i »ljj j^rjjljS ^J su-a ( Ac aj*lL 

C(j^ajJU (-a.jljyall ?TJ-illl f n"lj jl t i uj£j ■ n «\ll ^ j K 1 1 n j tf.Lail 4ila (-1I iijUjajll o^uij ^Lu jl A '1^ «\j fj^ll jl 

t4 LaaJ) j-a (jJj^l 4JajAll (_3 -(»LjI SJju Ajaj (_ll j^i^ll jjjaijjlull j 1 ^>r. 4 Ja <JJ^ ^ (j-*^ ^* jj 1 r-\*)\ <i 

Clll ajJaJM <1joi jjjla Y ° • (_jJI>a. Jj3 CjJ ujj ( _ r lll i lalxll A^ajjll dlLLiiall Iaj La (_jjj (34>y j' <t>*^ (j-^* 



.Eugene Bolton J Conorado: Knight of Pueblos and Plains v^ W^ U; '^j 1 ^ 1 v 1 ^ i> -^-^l ^ j-^'j^j^ ">>>'*« <^w.j- 
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^ji TT.u.n Clul£ ClsLljjaJ 4 j «\ Hr. <J£LAj <-_al^j^al LliL j-a jj^JJ l5-^' t^ mKll i—sbuflll jaa MCliKL Cls.ia^/1 
CliLaJajowij i ja i ^i (-JI CjjJ i .Vi g. V)-^ i ^ (j-a j>£j (_5-lil '<_r~^ J-^Hi-^J-^' J^^J -Oi^ ■^*' -^ cc6-"' J^ 
a_a Ltijjx ^—-ajjul j i ritll J-lJJ c4_la^3l j-a /jJI-JJl pjrr' cr^J '"LI! leAli r-i\\ jJ-lall /. . a. > iU aj -^ aJ *i 4 j'nri 

(_g.ill ,_Laj3l jaajl (_5U_jjoi JajjjjJu i^ j ni iijiiioAjj AaJhini'iu) ta-ia^M CllUflall <_£Xa t(_gjal <iiai jjAa 4ia liia_aiA 
CliLLJall (JJLj c.1j.A*Jj ,\j aAJ jjSI ^)jaJ — (—Lajll Jjj^jJI j -^ (JIJ-2 f i ^jxail ,—JJjiJI j -s-s I) A—a i_JjLjjj 
jLuI _^aaj (La-il ^>j£I A j"ij V-i ClslaJajoba) ^__A V^j) ,^aij-iall 4jxDLail jJJa :<jjoi jjjL ' imi J-**J 4jjJ*a£jl 
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jjl ja ^ t(j^aj^/l TtliMi i " i aj u-^- 4 (_3-' aC ' <_s~^ '*' "U (JJ-^ 'fW' ^ ""^ ^-*ij (1* l?' v ' "** '<_£>^' *>^) <_s~^^ 
ji^j t^^.9 i <-\ (jJ-Jaj '<«-Lsj J^^,~ j'li^n^ i " 1 1 mi :4Jjoi (JjjIj ajAC- ,-lal.i Jjjla iA iS^y^ -^J' ^jjoi^/I ja > <nll 

. ClslaiLall a.AA <J£ pC.ll (^ilj^all <JJ9jll Cllaj ,_£jj3Ij a_aj£jj cj^jllj JaijJall JJJU i " 1^"i UJjiJ 4 K mi <J.AJJ l£)^ 

* * ****** 

AM Mill 4 iuJajl eJA C)jl£ LaJjj • (j^pU jALall j-aaJI ajj j-a <_Jal 4j£Jj 4 1,1a ^LjJa lA<al <1joi jjjjl^l j-iJJ 

^Ll^J Jji.! (Jj^ ' dUaJa-ajlj igjla i <nlL A hh-s fill clgijS ClUjjujjjlS cLjJjaj (Jj3 AAj, mi fill <jj;«^1I <Jj3 Li 

j-s i ^<ll I.1A ,-3 Jajir i ^> rt xjLja TOjU j-a i ■ tJa^Cj i ^iq-'t'il aJ Cjjtajjl ^^lll JLjuaJI uUj /j-Aj 'I-JJJSj A hKi'u 

.Lujij 6J Ml <\ll ^joi^/I 

CliLiJall tj^lj . iJAJl\ (ji JjJal ap2 ^jju LijU cLLaC- Lijia. LaK :L§jli ^gl ^jJ-i ^ aJaJI alA jjj«j 
liLu jj-«j -i^jj^auUl ajlj)^ -^-^ (jl"'*!'' (jl 1 'ijlc i_jaLjjj cUu^li .1^. ^,'imi-n "ajji aj LajD <— ajj^ajj V AjajJjJajl 

JJ^ «\ll (j_^Jl U-*'-^ (J' Xl3^ J-Jajj (jl (j^-4J CaA3 ^ Y £ » » p lijjl (gic- C (JJ jiaUjS J^ ^jajLal (JUa ^-i liLj 
(liljj (jjiojjjjj (jjj^^/l 1 g J a ■ "Jl ^JJJ ^iJ (jli t J 0*^11 ^J-igJl (j-« «ii*J 1-^JJ .^jj^ Mill 4juj^I IjJJil U4^ i_c^ 
(jj^JI t4-i«ull ^jiA (_^-XJ 4 MiVq^ll c<xaj o>J=o (jSLoiJ ^Jjjjl^ijl <-_a^aj| I^A J^Dj .^-Sjaiul (JjAL<uI L>f?JI (a-* 
UiSj lij (j^lj 'IjJ^I (jj^ < S^_AA^' AsIajI /flA (ilu liLI (jj£j (jl j^-«Jj -lWJ' S^clS .Aic- AjjS ^ji jj u!g«J 
(jjjjia (_La^. i " 1 Ja i ^ i ^>^ I ^jij-iill (J^aJI (_3j_ii — AjuI LaIIc <_g>J jl 1 'it Ki i hV t'A.aj^ ^ A » LjJlLailj L^ijS 
t i_Jjjtll ^Jl \jjjaj lilj •■iJJ^a. JJJ /Jl ljjL> (JJ^I ja-ia"^ I jjUh"l«\ll j-a sj hj i nil IjCJlil jjJJI jJjSjj-a'^ I ^laloi 
Ha j-a2 .4_*jj^/I A_^aliJI LgJlaaj Sjia-a cjji.Hill A ^\t\n Lgij2 <_gjj jl UauaU miV t j j «\j-^ JLaa. i*j La ^gjj 
i—ljja. (Jj-a 4iLows /j-ic-J • Llja. j-a jLLa (J£ ^_a ulj^l (_gjj ( (JjjIuijjS j^ ^ajLoi (Jja /Jc- ' . I » "LaII ,*ij-aJI 
i " 1 1 H jj£ LaLoi ( _ ? ic- <joi£1*JI CliLj^ mi1"i1I jjaj LgijLaij <— Ljjjj^j <\ll jrjjjl '^-a.jJ "^Lu jj^ i in ^gJcl ^ (tiSjJ iiLl 

.Ia^*j ^3Ij*3I jp» jj3a3I Ji\ L>^2.jj ^l 

C(_gjjbaS (Jj3 La Cluj|^a. jA (J^jJ i " JJ^ j-i ^ajLoi <_Sjja. j^j lily liiu j£ uJJ (_$JI /. n^ i nil Jjiu^all ^a jl 
• Ajjoi jjj^La ojjicj l^alj >Lm ^)iaJ jl cLjjujj ^-£1 i j^jjjJjS f,*^- L r J T L J^ <«-^' Lj-miu AaajljjaJI CllUjJall j-a 
— t-IjJ^/I <aJjjSJ <jjJajl liijj '(J-iy 3 ^ JJjJ Jr^ ^!i *^LiA jj-^J jl J-i^ o^jjaj-a Lgjjjljaj iiLu (iLjJ tlula 
^.Imi'iIL ,, TJ.l^iH g. U r> i ^i*^ Ij l^jlj-ajj£il 4,i,mi'i1L jjl^ll jLaAJ^I 4oaA1£ LajJjjail 4,|mi'i1L p^-a ijlii'i hh^ a 
( _ s _Sjj-a^/l ^-j-lll ( i LaJ cAjjoi j^jla jjrt.Mi ^Ij^a cJ-^ "C5^ ^-^ '*^ ■*■ i_L£)*JI i—l^LiJ^/l liA jLJ - Ljajljojll 
(j^aj^/l j-a <«jailj |_gj^al 4^. Lows (—11 c?rji g.1 hr. J^aJ /j-ic-l /j-3 jiuaJ ClulS j-*> i ^ill j-a ajjiS _aAj t^Jl^Mill 

25 



j^ ^ajLai <jflL*'uj >t _Sjj <_!>-*?■ ^W^' CT 3 OJ^ * -4 * 4 "-W^ 4,1ml mil (jjJaij jJJtlll i ■ U "ij jjljjli r*jJ i " n ft m 
j^j m^ftj-ij <JLia. lS'n "i"i 1 (JLuiVI (j-« ilut3.1jl l£ (_gj ift^ll <J_j3 l~a Jj""* > >~i CliilSj .-CrijiaJI LgiaS i_y>ji "'JJ^ 
(jjiajjjjjj C(_£l3jj (Jj_j£jjj t(_£lljj ^UJjaij K^iy jj'n i n*ij c^ly t^lu 'aJii <—all ^ V — ) Y ,_3I ,*ijjj ,j"ill 4alL<uiul 

1*J L«U3 l*jj "jJJ lllUjjolJ (j»a 4_ll]a 6ji*J tM ll i .Vlft &jlg i r-l (j»a JJ^I (J^u J^j) L - ^1>?^' ij- 4 tllJjSj LgJS — liLj 

4 qK ft t(_gjAj) (_gjj /j-lc- 1*J l-aaa ^g^jlaJI j i ^r> II (j-« AjluaJl jLpVI ililacj .Ajjliluujj ^jnmjmft jLu <j-« 

. g.lft"illj jj-s i ^11 (JiiSt,*i CJyjaj 
j-a llllc-jft-^ ft; AJaiLall (4n mil Vj/n m ^g-JajjV i " 1 -s *1 ftll j-aa.VI jikll A_L <aLaJI 41 ml mil oJlA al£ IJC- 
13 jl£ jc-jil ^1^11 .Ig mftll liA jl .plxll j>fr 4 ja i ^i J^VIS ji)-*"^ S W^^* ^^"i (j^l J^fJ^b OJ^' 
(JjusLS Ua>j]jj7> 11 Al.,m'llu *i^j2 i^j-Aj '4iui (jJ_pLa e^-ilc <Jj|2 IJJ^a. JJJ J^J 4 H i uljj Clu_uijj <JLaj (J- 4 U**^ "'"' 
jl tjla.j3 K ftjj US dua (^JcVI ^Jj L>kjj llila.VI ll£K,"nll si* ^Jl liLj ii3J jp» likiA Ijlj . U3 Almllb 

. i ■ Iflfr tglc- Loijj i . 1IV1I aiUJI - UjoijJj (_3j3 ?r. ft mj ,-iJaLail 
.Lajb llul£ La£ ajall yA <_>*ajVI ju llsjfrVI ^Jl AjjaL jL-ojVI j-a VL> <JSV I ClilijK ftll llul£ laJj 
t Cj|343 JJ-y '\y ' ' aa ^' *W^. (_jia igk (aJ^ jl cAjjAJI ou^JI |_$Aa (-i (-SljIjJ^. JAStJ (c^C- ^UiJ «^?j UaAS (j^ij 
Liili tulj^. i*1g "i ftll ?r^LaJ <_gji La^jfc (j^ij .,_gj^i.l 4jJjJaJ 4jo»jU1I ?r h m 6_jjJuJ — lilliA jl UA ,jjJaj& (jl^_>J jl 
?r h mil 4*^.1^. 4_J t! m'l L-a ( . 1 i iuSj cA£jjo»Jj .'^UC■ J^ L-« /_ S -Jl /. g*1*ll > Lj£ J j„ 1 1)1*1 ^Jl (jJfcjSXu ILuiijI Xaj 

(J_^a. Lil (j_jj2Lj]jjaJI AjjL Lai i _ 1 -^ ■> *1 j Jj^. 4-a2 ^jjc ( 9Jij (jl (j^-4Jj .SjjJai ^-i 1 !^- '^jS <J>?^ (C jj1 i_jL^all 

.aJ^S J^al Ic-lS LajJ Clul£ 4-aill 6^A jl 
^j-jJajill ^j.3 aUaill t Wll ( *) "1**1^ J t i J*S a^3 (JjLaJ LaXJC t Lia^jljjaJI j-a (J i *->^l 4_ia (J LLjJ (jLS-a (_jl 

uJJ jjUJIj (j^Ux ^l JLfJI-^Ljjaill ^JUll 4j>i ^Jstll Lgja f La ^l U^Ll) ^JU^li ?4_k^l 

(j£-«J ^ <jl ^a. (-JI 4^.j|j-<i JJ^I JaLajl aJLfc cAJaljajj ^>J^I a^a-a jL£al ^jjj A£jjo»j (_5-^J i— ij.m~ Clll ftj, i aa 
t !UjJj£j <— Sjjoi (j£lj t(j^aj"VI (jJc llaloiilj 1 *Ua J ijjj .4iJ JJ^"VI 4jjJaLjll CllLai^Jtll aJojoiIjj Vj UjjJaaU J^J 
aJC Cjl^JflJU (_ll I a J ftr. ^jij -iajJa. (J* i " l£ja ^-CJU Cllljjajjjal j-a ?r,Jm'l ^_A t Ua-jlj;!^!^ 1 1 U i r-i j^JJ Ulii jl 

<i£ll sAA LP-*^ ("l.'l^'l'i jl t jj'lmll j-a Cliux x i 'ii jc LAj-aC- JjJj V aiuil ^3j lSJ^' tj^-J t^i jKiin'i t aj£ 
tll.la.VI CllSdJajl jl (j^ajpaVI ^^J.^lll (j-a : LjU^jiJ 1 HJ"i.i jlJJ (_j-i Uj *J J-aC- JJlaO jj ?(_^"ajVI jLaC-l jfr ii^J^ll 
(_3-j^J 1-la.lj ^1^ ")*i laJ LalJC. 4_ilj ialSVI CllLixlall (Jji A_jJajjj <— Sjjoi tjjijjjJ jj^ i " 1 1 h Ijl i JJ""> > ^11 j-« 
ojjL«»ii (JjLaj jl La j-^JJ .Clll^vVI JJ« jj-^ 1 j' ' . ' ">J U ^Kioil U^> "'""I jLi 'J^l U**^ '*""' LpLa. (j-a 4_ajjJa 
(j-a 4 qji^ <£ju*oJ laJj m'l jl 4-lao coUvaj .^-jjJajllj <Alljll Jlc j^Lij ^^ia. - AJLUa-all jLaC-VI Ijlaj - <cLo»ll 
— Cll|jiJI (j"n ■>; jLfl C(_gjiJI (J^>La«a_JaVI ^g-S LjjLjJajl 1-^JJ .tllLajlx-all ^g-lc- ^ JJJ-<JI ill 1*1 <\\r ftllj llil iux^ajjl 
A^aj^aj ^)J^I A hj mJ (Jl£_ill ^-J) UjUJo ijl£sGj Uul ,_*ia. iJUjjJjajlu lla. (Jji|jJI A-LiJ jji£j~4i>. mftll ^y\ H'lll 
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Ijjfc Cli-lao - e.l^.lj Sp 4_}2 tiKiuj m (_giJI lIuSjjIIj 34^' cJ^JjoiaII j-a 4_jj Lil <Jji"J a£JI Aj^laJ jl A-aj . jj£I 
<j-lc- (_5jLauJLj AXJjaII liljS-illl A-4J .<_£JJJI (j-« J£^ ..\mIA 4 iX *IJ 1 1) La 4&1) j-a 0(sJ^U Ujill j^-aJ <jli — uj|_ai*je 
<£JLai i L mil CIiUj jj^aljc ^gjj iil£iuj ii) L*liLg-a*^l jj-aLutJI 4jj£ (jl "LolLaii.1 l— Uaaj jl (j£-aJ cCJJjiJI j^^La 
ajjAjjjjllj i jjcjl /Jl ajjjjjjujjjij ' O^+^J J' pj^iJj^' • <-^JJ*J (""-i"-" 1 jk-*^ lSJij^' <Jj-^?JI cJi^l J' W^ir 3 
(jjuAJ jl (j^-«J (j-Hj • *-^> aC - (cJl CliLaaAillI (jK»; a.la"J i /j-^JI jJi-^Jl <— ajLi> /j-lc- ' Jj=vj^allj . ajj, u*Uj**u« ,jl 
jj i <Vl(~. jl LgJ jJaJ ( _ 5 Jjl 4£jjo»ll LjjLufrl ^ji U*jJaj lij cij^*jj . L*jl*ull jj^alixll ^jjj Llll^a'^l jj^alixll 4ju*J 
Cll^jjj .Ala (_jJaaj| (_5^1l j-a_">ll <_5^-* '(JSVl (c^- 'J' t JJ^ ' g!\ _>*C (j<aaj jl Ajjaluij c^)^! Ji <Vl(~. (Jl UJ^ 

lilliA jl£ lili ?al j uaJatJ (_gji iil£jj JA c*ilj]| ^ 4?tiJ 4 uuaj (_$JI CjjjJI jj^aixll jl <-_aj*j <— iu£ ' j^j 

.6j-aC (Jjual Ig ajaj m'l (~"*ul AjjoUJI (J i i Ki i_ Sjjoi 4_jli t (J£ ujj La-lifr j-*> i ^11 ,-3 CaJJ j i r-i')C. qa q'sv* i UjLoi 
f~ji Igjlc Ij^lal ^gSSI AjjJajll CliliJa ^jjc aA-iLajcL t jjj2LjljjaJlj .*iljll (_ji jA La-a a-iSI ja i.~>H lil jJjlumj 
5,l_jj| L^J i'io -v jj^J jl j-^-aJ L - 'LhJ*^ *-i'J W^ ij>^j3^ cs-^' ■JJ'*'* ■ ■">'' "SHi' A-J^ U j"^"' cLrJ^r! 'p^^)-*- 4 
La-a t<*juLa (jjji (_ll lAul 4jja«4 ca^iLoiA ,_£jj AaJjSJI Ajtii^/I <-_a^aj jl j£-«J ca^iu^all (J£ uUJ jl ^*j .Ia^jslj 
jj^ausul i_jjjaijj jl (j^-«J c^-uijall (J^Li. j-aj • J* "^1 J-i-iJ o^-i^all (Jjtaoj a'VI j i ^>'l*ll j-a -Ij^aII * »J > ^>J 

.AaaLjljjiaJI 4£-La»ll i—jjlac <&jj1a cdiljjll jl dil^a'^l 
IjS /j-ic- JJ-^JI '«i-A X-<u*Jj il_A^)iAJ aX^.lj 4 H^.jLa ~l «\ i ^>"i jl j ^aj V '(_cr L j4i^?^' L>l3-^' ^W - ^-^ ls^ 
\ hj-s Lj^aJoj cliA UaJ^. l-JJ^jl IJLfl .tllljj-ioi (_5Xa i^j-lc- j-^' ^ U^ L5-^' grj mjjl ^g-2 (_gj^^/l Clll H^^Lall 
lilj .-iJ-i^. j-a (_gjfLuU ^j^J l^-jjj au ^L*j jl UAJ ^Jjoijjl 4jL jU c^ijJtAll (jiLaS ^ji (Jtjail UjJJ jj^Jj nilliA 
a^ll LgJU (-C-U-ii^/l ?ojLj1I I )uoJJj i jJ-*-« J-aC- j-a LgJu ^lijC^U JJ-f-« i-JJ-J j>-^J A JLJa j-a aj-s i ^i UJji.l 
1 h-*> l^ij^ajJ 4_^alij| <-«jLca3I liilJ (jfc jJaill <— Sjj^aj 4j^jjh<\ll <-uj£ll (_3j2 4 m II <_a^a j^-«J ^jAifc c^)-aC- 
(Jj.1xj /j-ic- jJj;^ ^ j_J^J jl j^-«J Ajli t Jj"^ i aJ) s-iA j-a 4£.jAaw« u-i^j 1^1 j^J •V"^L) C ' '">J"> ' ' a 'Wi>^ 

.CjIjj*JI ^i ClUollj Cjl^a^l j.^lW.ll ^^C. Vjl jlS aS Jj^. liLjal^ial 



(_3 mitTi Lju^I .a{>j i '1*1 ^ M /j-ic- jjJJ,^ 3 ^' cLJri^LrJ^'j ' jjjf *'*^ J 'UJ^W3^' <-J- A *^ '4-miAj CiSjJI /j-3j 
jjJI t jjJJUJjill jA3 C(_jjj^j (j^ajl*J (-ij .4jt2j-a <JJjjJaA^ 1 1 *->■> j 1 (; i *->■> J A-a Jalij UUi.lj c4iuu CJUj^aII 
jj^ |iil£ajj ^^^J A.JJC. t *) i ^)*1 <3j*r**i nn (_5Xil j-«3-^') a J^-\JiiJ^ <— S-J^aill j-aC jl t4_j^alij| a^i^Ja jjx,'|- : >*'l mJ 

^ojUill diLiiiaj «_-« (3j' kij /j-^J AIjoi jjJ-a jj i ii «>••> jj^ 1 jl ' . i >J A_j| jj_i2LjljjaJl u\Aj iAJjoi jjJj jJJ-^ 
jjj (3j' Kill /j-2 >-^-ll>?^ taia-a (J£ i**i; n i u*uSLj Ls^jfcj ,?t^IaJ j-a « jKlni'i La (_JjJa2l fgJuJJU j^j . IgJ <— Sj*1xa3I 
(_5^IjJI ( _ ? ia .A£j Mill o^U^ti. CIi^Lj^ju (_gl c4jaLjaj CllLja|jjal ^ i K*1 Liili C(j^aj"^lj AJaJpJI jJ-Jj 4jjJaJj Aj>iaJ 
^Ul C3 , A,nn~(_gj Ao£jl (JjS La (3jl-^JIj (_j-1-^' dlljJtill J^^. jJ-J AJjoi jjJ-a X ° » 0J^2 (ilLjA jl J-lJJ C J_u£ll 
(jjULail (jc- (—liull j-a ^>jSIj . (gil'Vl in (_3_ai C>"J^y 'StW LT 3 s^aJ jl 1 i *aJl j^-aJ (J£ u!ij _»Aj t JJJ^II (33'j"J 
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(jl j\ cLAf.r)j llul liljJJ aJ i ■ taaJI (_Lal£ (jl cLa i . n ml CjjJajaiJ co^JJ^ 4jl-i*J suLiul (_£.lll ,-^jJjjaJl ,_iaj3l 

.La 4JL^Jaj Cua-il .ifl Llsull 
jl c^/ULa c^^cU-ii^/l Jal.m'ill 4_jjJaJ *■■*> ■* *_Jajx 4jjaiLui < ^l £_£.iLxa]| (J^a_xj (JJ-^J Lu c1_J2lj1jJ^. eLjj ,_2 
Jajj-s^ (joJIjill 6.A& jLufrl (j^-«J •(J-'^J^I Sua <_£.la LS - ^" J^*-" f" ^yj^' U^'J^ U' ■^ ls^'~ (J^W^I 0~J^' 
4_j2 ij]j^ mi n <Lal£j ^-aLjljjaJI ?-jj^alli . _jj_j-a V I (jiaauj ajLoull t-JaJ -Amc ^r.'i'i'n <J>^ <_c-^ jl~(7.)'""l 4j i aj i hU 
7?-*Jj . j/l ml) j-a <— fi^/ 1 4jt_JaJ jjLajJ V (j^ajVI J^ 1 jl (jj^'^^j j^l 'pJ*-*Jl (J? '"V U^*-^' UiHiJIJ-^' <_S^ 
CllO^J c4 ftOqll jj uaxjl ^J i jl£ ^^elxjiVI J^^La-ajJa^/ 1 jl <_AJl£-aJ JjSj (J _jll Cls^/lLalL (jiaJI pic- ' ta i ^< 
?r J i ^i) (_£.lll jJfc cjjjixill ^)Lui V CA-joiljll ,_2LjJjjaJl (j-ajJIj 'g m^'i AjjjJalu Llsj^jiiail ^^lijjj i __)-&* <cjjo»j 

. LoA j 
jjfLLUl Clljj j^Jj jjLsJ jl 1 1* SaJ ■ J Ijli . j-ajjl (^i jj£I s-|;jJI (j-Sj Ulft tJJ^I (J-ae- t^j LjjS^ U>K 
(UJA^. ^JLuljiail lIiUjJJM^/I CllLLJa .Axj La ,jl (_gl i QX JJjoUjS j J ^ajLoi <Jlfa> '^JJJJJC- <jfL£J (_c^l (jj"> "i^V jj 

JjS Li SacISII j-n i^i ^jJj |>j^I J 1.^'imi lijla cUJajl a^ayi diljjjjjjailj CjLjjjjjjjI ^gJj aj 4».iiVI (_gjjll ^j 

A-a ejib oXa^la aj-dl 1 g )£jj ^)JJ^I jLa*aJ^/l ^ji AJJUall jLJc. <_ji o>^ Ci-ajA ^^lll Clll£jlj£l|— o^Lall (jj^xaflll 
^^all tLulcjl. i ii a j aljjll ^j jiaj La^JCj .aJ^. ( _ s -lc- ^-S 1 ^ i ^>^. q"i I^jI lgj2 (j^-«J V '^J^ (^j ^ iJa«J l^_Ja*j 
CluaaJ Ljjli t(jlk]3 (^JjVI CjUkaJll ^i CJaa.j Igil JjS ^l tiljj ^Jl t_Jjilj LJjil ClLSUaJ CJlaxjoj^JI ■. SaaJ 
. (jjojlail (j_»^l l-^A ^gi o^_o2L_a^ ^*j al ^jjll dll «\j i aa ti (_$l t (_gjj L i hV I jj-ajll lilli Clljj-^ aj > n ft jfr 
(j»aSj AjjoiAiA Lajlfc ju ULajlj (jUaJj , 4-J£>^ Cllj^ia ClAJJaJ llallc. Lgj-a jj^J ^gjll f.|3^.^/l a^3 4jjLi-a jj 
jC\ C<-alj r-j H i ii ClIjixLa (j-a 4-l^J-a all*JI (jl f^JjSI i ^jp LaJJ ^ C(j_aJa^lili .ft|^j (_jlll jCjJI fUajuijI i " laJ 
1 1 -s H i ii jJoC (aJSVI Cllljij 'Tj*- ■■'" CllLoiLaJj cCllUa£-a]|j t^-jh mil l1iLjcLj~4 mft-sll AaJjJa^li^/l dll ftm-^ ftll 
i_u£ (cAi '/g-"i>iJA ^1-JJ Sjl '^ l^i r-ijj Cil\j^ (jX- AJjll l^l^AJJ (JAJ Ciill^ (j-a V -IJJ • ' a r> m (jj^mrl) Clllj^j 
(Jl£all£ 4_Ai*J A j'ljftj AJjLaia J^JJ (J^J^^ U-*^ C5^' LS>^^' t — '"d>?^lj '^jl^'H ' . 'J^JP JC- '"''^V' t»U<ajSjl 

.4-alall jjJa^l 
Qjill ^iijjall Cluj|^*JI ^ 4jJa3 1 iLjjJl lili .4 i^>ftlc. jj^J La |^u£ t JLxJI ^i U^aj LaS c4jaiOJ^JI j^j 
Uljjj tjlj mlqllj 1 ^Jftll (j-a 4jj"t, i ii ft ^-jh m I^g-LkL jjjAj] 4 jq-N C1i|jLijI L^j2 |_g j >ijai Llili iA )\)-\ (3JjJa (j-a 
j-a L^ijJa (j-jui (JjLao Clljl£ ajjir i ^ 4j m,Vi»i dll ft i aa ft jLS t'ajj fthft CllL-a|^Alj CllLj*£-a 4 j i'n L-ai (-iljj^j 
jl^C- /gic 'pAjJ^J U^l (j<* UJ^ 3 ^ »''•> '"^ t(J-aj£-a jjc. jlua ^-i 4 1 jja ft <-aLul (Jliii'il 6^A jAjj . IgJ^Lk 

. Lojjjjla 4jaj^I£I ^-i A 1 ft"^ ftll t it^i'\ jlajl (Jj uiJ ft (JjjLaJ 
(_3-l«J dljjjj <£Laia Clll aoJajjr-^jJa mil Cjlji*ILaS CllLjj)aJI jlfjcl c^iljll (-i t jiaJ Ajj (jjjjLj-aj£ll (Jjijj 

( _ s Jj jir i^ill 4_*JLJI <jjjjaj| dl|j)_aijll t i Vn LaAJC. (j^lj .<JjU-aj£ JJ-JJ -^ LaJjl 4 L i nljj i -1 i nlla]| (jl£-aJI ^jJ 

LAj2lj c*Jljll ^ji tjjLa^j t jiall ^ji Jn-s ftll t j-a^.^/1 (jjixJli . hft'ill sjjuSj 4jj|_ojic lIiLjjjjJuj jli c^)^! (JlSjuil 
Cliu*£-a]|j .(JjLull ASujjma c<ji£la AjjoiI^joJI (JlSjJu^/l j^ij .(-JJJsJl Ajj^jal CliLail£j«j| ^Ji n—uljaJI <jjoi|jjoi 
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t^.fii'og.rtl) ClOuLull a.l& jl . JgjJLulj aA^ n t j<s> i\\ > " I aj t jAjj~ ajjAj > ^il) AjjjK - Tdtll jj-a j» > all 4JuL3l 

aiuul jL£ .aiuul ^-jJajS <_La.D Aj^ajJJ Lgjl£ i (JjiXuSI A mJj$f) c4ij_^a 4 i.Vift ( _& t jjJjUjjall ' g J ft mJ La£ 

Clu^rul jAjj jl c<CaL AjjoilAjai sj^jJ jjjlj£Jl (j-u A ■> ia3 jlfJJ (UIaI .aJjIjII ajjoiiu aJ jJ Jaia UJaLj jj£jjui 
Cll^jLaJ (-i s-LajoJI (j-a eLall J-lfJJj . (Jijuj^l fji 4-£p ^Jlijoi ^jjj JJj^u La-a c4_}2 (_3jJLii V ' -m£*a <JfLii 15-^ 
Cijl£ 1 <\Kj .LgJjJIjS aj m j Lac jj;*"uU 4_ajLa jji^J Lala A iM;ru) jj^Jj .4 j> nil > ajoiMJ (j*aj i ^<ul AjjoilAjai 
(^Jj <jjall V>a-« 'lU*j lJSc. Joaj ^ jjSl JLua.V1 jl£ <U.laJ ^1 Aa^jlj^l JILifyl ^i J&t CjXlajll 

^HJjA ,-jl aJLtJI Vj a " 'W^JJ^J U^ ' -"^J 'LalJ CllUtSj 1 g IjJ 0_^33JJ C(_£.M_jjj CJJiJj tCllj^J Calg_jal (JJJJJJ 

J J 

jjjul ,-3 y^J- 4 SjLijil lUL^aj A3j ? jj <\hrt <JjLaJ AJlLai <s-lc- /. n«i allc Aj^jj jLaJ^/l ,-JI 1 'ng*nl <— ij£ 
l.ili • w^JljjV liSj i . 1 mjj J aJJ Jj^alixll jjl (j_jJjU-<u£ll t '< ujj£l La-lic cjjic xjoiUJl (jjall >» Ihrtj Jjic- (j<iUll 
.(H2O) jja-JJ^Jg " j- 4 jj^* ' «aj jjj> "i^Vl (j-« .lajj t Q-r > A-> (Jc- U 1 ^^> '1 1 " uJji cujuj^ JUaj e.La]| 1 ilia 
jl£ lij ajjjojij jiLaJ (JjLajll li& jl ^JjSI jjjjlj j>a> (_g}jKjVI ^jjLj-aj^JI jli lA t\iV\\\ Cll^Lsljll UJajuJJ lilj 
j-a ^JJJ-a JJC. "Cjlji" j-a jj^JJ j^ij cClllijJaij QjA plmU jAjj jl j^-«J sl-a 'ajJaSS . Cil\j^ j-u UjS-u aiUJl 
j-a aA^a.lj aj-ij jjajjAaA /«-JjJ j-« cA_aAll A_a^j ^j-lc- cajjXj I ^ La ^>S jj Sjut~ Cli LLja. aj-ill ' (g J -^ "i'i~»LajI 
alfc t( gjjtVift (_gjjj-«jA ^jjoijjll ^jjljjjill <-_Liu£l LsAJC- AjiiJI A in, Vigil a-AgJ ^Lja^l jjj*all f.la.j ■ jj> 1 n^V I 
cAjj2vjoi aji IajIS n " iq 1 ^ijjj Igili t(_gjAll jjjll *^4>J t—ajiu <-\ ^k Aijj*»a jj^auc .ijH'n aJ LsAic 4j| t ^ Al ^ 
j^Jj cJj^jaJI ^gj Cllljji*2 ^J-a-J W^j-* ij^J • J-^lj*!! (JSJJ^ Jj^aJI - <£Looa1I Lg_j^aljaJ Liij 'aXafcl ,^^2 
<£ f.Lui^/L LlJJJ jLajJ^M >> '1 1 ^ j-a jjl^a. jl I^j3 .CllLc.|^all sj-a pjj caAjiLul jj^ausul i"iq iVi^l La jlcjjoi 
(Jjjia CllSj Jj2 A-^aj ^2 jlS JjAaJI jl jLuC-l t^C- '(J^ 3 ^ '^a.JJ cjjj^-a iall Ja*1I i^A jl£ . ( _ s Jtiljll aJUJI 
.aUajll dll^lj-a ajJI IAjjjsu ( _ ? lll t Cllljjjjjjjllj i CllljjJjjfllj i CiAijj&l^ I <—al ujj£l jj-a 
Ujjjl Aa.Lj .1 tjjVVio JjAaJ 4-aJalail 4_gji.lj]| t aK (_£pj La] ?tjjli-a qC f.LaI*JI Cllao cAalLlI Aji*JI ^j 
AJjJjoi J "i.Vir. c4_jjUaJU ^Lja-ail i_jJaaiL L^la ^LS JaJjJj a— SjJa J^ j)-a A j'Qt ^ Ajaai_^aJ Djj-a jLtlL I nU 
^j JilJJ L^jJaxJj cUjL>jI 4J_42vaLaJI A^\k > ^>ll ^-Jl LuLoi 4J_4=vaLaJI 4jaaL^aJI jj»a lg iJaau U^J^ cAjt_iil jL^aJI 
?.L^£JI — La^-a (JjuI 1— UjL^/I (-i jLtll pjj jl a^J JJ-JJ 4^111^1x^^/1 aiA s-LalxJI <J-ujA LaAJC-j . jaVI aLaj^/l 
L^la CjLujoiaJI j-a CjjjLjjJ Ig.lni JJ^I Cjjl£ Aju&\ jl Iojj .AjjUiall <*JiVl liUj ^ jl£ La J£ ^Jl A££sj 
<-aja. jli n 8JJ *"i 4 kr. 4 jteJI Cijl£ lilj Ta^La. ^/MJa (a-sij W^^ 'W\?J '" CJ^ A_jSc L*_jJaj Ijj : CllLa._4AJ 

( Ja . t 3 ht n Ajt.ii'il Jt-^'i Luli n_ljjj^/l J_>a. LjjL^S 4jj^« tlin ?ola_^aj 4jjouJaJi-a |jLa^.l L*_Jaj l^lj 



j Robert Crease u 1 -^ ] -^ <L^=jj 'Inward Bound <4& tr* Abraham Bais ^-->JW- »jj-^»j » J j-^ ^Aij^ 1 ^^Jy^ 1 j^j 1 - 2 u!- 
^?-Jj .A History of the Sciences *4& ^ SjluJI liljiuJI Stephen Mason <-i^.jj .Second Creation, W^^ ^ Charles Mann 
v^j .Steven Weinberg -1 The discovery of subatomic Particles m 1 -^ ls-s ^j^-VI oUuj^JI j cjUjjjSIVU SjSj-JI mjM^ L^>j 
LjI jj) Ljioiljjj tliljill Jjo -ua ^ ^ill idLyiaJI ciu>JI <jt liiaij ^ill ^Taming the Atom *&>U Hans Christian Von Bayer 
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c m $£ jjW^ ■ I> ^'* t *"■* tjj"iK'i) ,—3 cpr-lj^j-aS ^—3 (jIu.lJSL£ j jja ^ ^y^-a * (j> ■ " <>i 'T: •'K ;»La c ^ AH V aLc 
clg_iJa*j *_-a rtjLijJI ^ «\-^ (J}J>L (j^J •'^H> 4 -hS^ - l - 1 '■ "*} ' ""> ^jljjJI ^-Jl J-^*-'' *-** AJjS ,_ll 4 la uj 4inii i—il i aa j 
t .listJI <— Li^aJj .lac. .l*Jj . Clsujjj£l^ I i " n m i) Ijil id *Uj^. iTirt jjj-ll 4ijii. Clil <\j i aa ^j^-j 'ajiL -^j^ jl 9" UaJtuil 
1 )-»■•> II .ijAa. (jAjJa) t a uSjSlj (jjjousjj Clil <u i ii-s 4 la mi (jjuii 4^jL AiL^Ja j5jj « L - ^WJJ (c^J* 4 "^ flJotil ^)S1ji 

(jl t a uJj£l c4jjtLaijjj£JI Cls^/La-a ^^i JJ£J (JLXJJ ClljjJaa q <r> 3J (JJJJa j^J -^Laia lgi£ Clul£ Igjl (^jjj^aall 
a-lgJ 4-a-aJ-a Clllac-1 i 'r-in Clul£ (Sj3)I* CjUa uul jlj ca^LS 1 g 1 <\^"i (jl j^-aJ 4juLui 4 )a uj j-a 4jjir i ^i) 4j-a£ liluA 
S-j^j jA IIa 4_j1Lj La <J£ (j^J >W-"A§ Afl (j5jj a U^ CS"^ SAjJ&jl <_gJj 4 'l-s Mill <lio»J jjjousjj i . 1 1 d-sj .4-ajJail 

. jjjjfU^/l aJjS i— il i D-s 1 hjm; L-iLuoa. 
(jjtlill (^Ja .a^Lall 4-Jjill ^jjlajll ixa^all jjJJJj aJJ cAjjIUj^I 4^jXa]| ^i JjVI OljiuJI AjljJ *-a tajjllj 
AJJUail 4 Wll (»J-lall jlt.iiilrM '"jjj ls- 3 ^Aj-JJ aj-^J ajjj^a Q^LaaJ aIxJLj <ij*»a]| j-a <J_ua]L) jj XJ aJJ jj-lll 
l_gjj Luli C^^-JaLail tlll.la.V ajlau ml ^gj S)£j^ajl I— IjLaull ^gjj LjjJaJ lilj .aljill (JjA <— il CllljjjaSJj A-a 4jjjjl 
jj i aJOJ ' j^J •U-i^ (j-a -^J^J-a ,_s-^ pUaJ (JC- (j^S-" 1 '-^ cLa^ljai£}2 (Jjj*. slijl^/l ^-11 jl $ aJU j£ n hj (Jjjowsjj 
^Jtl tSy** C-ls-^* ^-i 'Jj'^'" <Llall Ca^JjC-l J-^^ (j-a l -r^jW^' ^SJ3J UJ^-^J •^-J^aSjl JiTnTlm <— SjS Aij*»a a^C 
jjJaj (_Jjl c4_Ja-aLiJI CjUiaJt «\ll -iajJ^ JTJ>-^ ajj H'lft JJC- A_j^*»a aAj^i. £_jj 4^ijl*»a (j^jLao LaAj CaLal ^-Jl 
.Lrujaj I l-T't 4<\\ <~>jj citnnil tlA-aJ Laj ^^.j't i ^< 4 H^IXa A<\\ <~tji X?^* 4 UJ^ U' Ch^i ^*^ Iml i aa I 
a^l i ^>h CjUa mi CllD Clll <\j, i d-s j-a <jS^a (jjlj^ aLaj^a (-i CJj^Ja ^-all Ajtii^l jl jjjj cAIJUa-a i-Jjlao ^jj 
jl*JL aejlax t-JjjUl~AjC-Uja i^i^/l ClVLaJI aJA (_a JaaS (jjjj l^a«j jjc-UJill jl ( LulJSIj .(JjjjSJ'VI Clil la mi! 
a, jail 4,jAni'i La tg&j c4jjU>jIj Ajjlm A-ia3 (_3^AJalj (JjJl\ iil£aj — 4jtoLa ^jjUaJ j-a Uiajl UiJaJl ^33 .lil^AjoiU 4il*»a 
CIiImi'kuI aJA c4_}jj-a]| ^>JC- Clll t\\ i aa II aAA j-a cLa 4jjjJaJ t(s-Ja-a 4jl 'J-lJJ LaS CaJuJI CjUJJj . UJJJ liil Aje_kil 

.AjjjalL lJ^-^ »Lu-a J^JA j-a 4< Li ArhA A-aao ^jjll 
(CI c4aaLa»llj A-jjlao^l Clil «\j i aa \\ jl cAjIaJI ^gj t Ijjj i aj ?.Lai*JI jli (Ulaj 'a^Lja-a]| ClUa Mill jl LaJ 
( * j^Jal -^JjSj-^J ("imi'ijI j^ij •'^J>a jjc. ajjir i ^i a^S ^ 1 1 a*J 1 (; i >r> J ><-a liLoiLaJj t l1iUjjj£1 > ^ Ij lIiujJjjjII 
^I^jjI j-a *CJ-5I i^j-ic- ^-jl '^tW*^ <sl5j j-a A ■» !a3 ,_g-ic- pjj^ti i_$jj LgjS tJ^ 3 ' LS"^' CjjlAJ^lS jm fi ^gi <JJ^J 
aljj :LcjU |3-ti. 4i— tlc-^/l |_g-lc- tClil£ Cli|jiJI jl grVn Mili .Ia^jc ajallj-a (_3-liajl !(; i\ht a jli C(_£jill lillj (j^a«J 

■ Alia mi ^/^L«-a c4Jj^ jjXj jjjj£ll caljill (-i jijJjjJ LA^ niluAj .CIiujjjSJI Ujj lajaj nnm Ajjaui-a i^iln 

ji _ a 

.4jauJalj Clla^jJa t *»JjtVlft Jj-^ s-jjj 4a]^/l — ajill ^Lj-aJ^JI liljLojll JJJU ^?3j! jA Cllljjjj£l , ^l aJiaJJj 

Clijji lilLiA jl I^j '-lua c^i.lj i JJ ml lillij .<*j-a-all ajjj^all aiA (jljjJuJ Clil i ^LuSI CllJJ La jlcjjoi j^lj 

^^J ( jjj i^jjjl l^^,^ rt jLS |j]i . jjjjVI <ilia-a 1 g j£jj (ajjljjl CjLjjjj£1^I j-a -A.inqi JO*JI) Aja Mill <£Lala 

Sp j-a ^)-J^I LaAXavl 4JjS • jj SJJa fl jjK mi ^—3 i^Lj tJLj-ail Jjj mi /g-lc- ' jj-^l jLi tl^J^ i r-i jjjjLj-aj£ll 

j^jj cIa£Aj .AjjLaia A))\ m CjUa mi LaA^A^ U-a^J 'L>~J •'*>* ^ ^ -^ ^>i^' ^^^1 'uJ^J 'aj-a Y » J JJ2ljjJj^J| 

A_j| (j^a|p2l ^-A C(_2jLail I^A j-a prjj^sjl aXri-jil AjjjJailj . Cl£$jj| J3 X^.\j jjJjjJ ^^.Ij jjjj£ll a^C-ll jl 
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Y . 4J jj£j 1 1) jjJJJi (j-« .lalj pjJ2 . Lgjja l&jjaj ,_JI 4iLjal ejjjil <_>a.|j CllUjjjSJl lillJA jj£j jl (j^-«J 
■JJjijJJ f"Jj3lj .AjsL^a^l AjJJ nill A ja mi II (JuajV (jjjjjj (jjjjjj^jj (—31 AiLjaj cljjjjjj YY jji.^/lj cLjjjjjj 
jjj (j-^Jj CJLJjjjjjilS 4_Lt9j Clil «\j i aa <J-J cAjiLjal CIiLJjjjjj A n nii aj .JLiJa^l jjjJI (jl 1-aJj lj > <a3l -/La 
Sj. Mir- tjjj jH'ul jl c jj alia t\\\ jj-iiil /c^-j-J -a-£J jj^J "ij . jj_ajil (-Jl jjjjj_jj]| j i ^t>"i i ill IjJl&j ,A\-\ uj 
6.1A (j-a oj_iic- ciiLlj (—Jl AiLjal cLgJ (JjSjjoi e.lalj eljj (j-^Jj •4-Jjl-j- 4 CliLjjjj£3l o^juuu jLJjIjjj clIiLJjjjjj 

. ^ Y ,_g^i.^U jj^J I II j C<Jj^ MlflU jjc- Clil <\jmi-^1I 
<JjJaJ Ljj2 i _dLjj <Ula jjj 4jla jaj teljjjill fCJjtj ^j . 1,1a. ^Jjjla *LA^ AjjJajjjal igkS V '-^jl-JjJJjJJ^ (jj 

ciiLjJjjJu (J 'i oj "> cJJjIjoJI a^JaJJj JjoSj^J <-W*0 ' a "'"l^l ' ^ ^V'Y ale ,_a3 .^^ajla jjj2 4*jjJa3l jJJJj I «\J > aa La 

£ ft 

CialLl Lajjfr (j^ij tHS mi lillLaj (j£j aJl 4jj^ mi«\1I ^oUj^all jl (jjijJaisLall jlaau Igija (j^-oJ ^/ Clll <\j i aa 

(j£-«j .aUajll ^j ciiljjjjjjjll <Jla.jj aj Ij£aj .<£Lus aJjS i- 5 !!"^ Lgjl l^j— lIiUjjjjj ciiajjl Lgjli '<j;jj <_ s J'c- 

(-3 4 jtjili Sjj i ^> j aJjajAll jjjuuUJlj jjjjj^I ClsjjjJI J£ (-2 '^J^*"' <XijJ jl c ill I <u i o-^ <!£xj j»a Jajja tsj-al3 
— IAjjC. jj£j t jjLo»a3lj tjja mi^VIj t (jjajjjjilj c jjajjjjgjlj t jjjjflll - jj^auxll 6JA j-a Jaa3 -Uallj . (jJaj^/l 

• altaJI dljj)a igi JajJ 
Clilx-j «>■> <i Ajuiu ClijjiJI CjjIS '^Jj43^J W ^ ' IJ ls~^ *1)J ' ^ cr^ 3 . KmO'iA 'opal aJLaJI Ixj cJLi. J^ ,^-^3 
I^A I «\^ n i ii ft ((_. <U*JI JuiJI q<-\ \ <a3 t_iu£ ^i.1 aL3 ^3j .4_jjjj (jjj-aalj 4_iJjjjSJ| i_iS|j£ LgaS ajjir > ^i 4jjowui 

c _ s _Hil tiiliJL dijjiJI ^jJj j, a ^. h yji ^p^li ^>j^I u» 1 1 «3jo3 t(jiL«£j| ^-c^. cJj^-hj cJ-t^j ^-j^^ ^j-^ 'cJW^' 

( -l\ Uj3di 4/gJ^.lAjl JJ^JI I^A JJC- 4JajjA Jj^aljjj .?.L<U*J| ^i.1 Aifc JJJa «\ll 4jjUa ,_JC- Ajj^*»a <lj£ j*\ mi"i 
Jj^aljJ jl£ lltjh a^jall 6^A J-«>^ U-^-^J -J* ■ ^" 4-*Ju ojLja^. 4_j2 Cjj^ao i_lSj£ — jjjj£3l ^cJc- hVi ejj 
4,j, 1 1) «\ Mill dilc-j«\-> «\11 <xa_^JI sAA jac- t4 iuJa <ii!a t jJaJJj .LiJjjiSJj Ij^j^ J^ uJJ ^juil Cjljjjl ^j - ^-liLa^jl 
j-a Jj|3^l llA~»jj i ^I't Cll|jlij COJJJ^ *-^jj b^"^ (J "^J (_£a3I CllljjjjSJ'yi Aa.l i^j-lc- 4_ia»ij ^ao («Ja 4Jj3Aa3I 
.liafc jj£l aJljfc ^j Jajj^il H.^Mirt jAj t(j^ajyi ^->^J^ i^jic- Jaa, t ^ajliJI aJUJI #.|;j 
4_i^ali. (J12ljjAjA ajJ ,-3 UjjjSJI jl jl iLa Ja ^jl Is^A-aC- Sjj jjjj£3l jl£ UJ^J^ jl UJa (jji aJ ^a.l V 
cLa Aa. ^-Jl jj^£lLa l_ajl£ t jjj, mi»,1I jjill AjJa-a ^J Cf-LaiaJI j^ij .ouail j-a l^a. jjjir > r-i Ifcjj (_$^*J jl jj^-aJ 
j-a CIujSj o^Laili .a^fclaJl j-*> i r-\ i A\ IjL^aj a^jl jx t l1iUjjj£3'^ Ij i lIiUjjjjJJjIj i CllUjJjjjll (jfc (JjjJaJI A-a 
jjJill cAj_iouia^£Jlj t(jn«\.Mill J_aja. jlx^ ^—3 i_l£lj£3l j aJaJ ^g-Hll c4_uilaj|— jLjjS l^jtSAjj CllLaJ_ia»a. Aj^j 
lAA (—31 a J «\"i jl JaJS jj^-aJ 4 j i >ij)l I jj i ^ill sXA jl (JJ-JJ t(j£ij .aljall (Jjai jlXa ^—3 djLjjjjfiWI j aJaJ 
• buje. 4jj£ je "—is jjj (jl -Jaa2 LjI-i^.1 (j^Jj c<— ajiLall 4jtL i_jjjiJI f"j^ cJj^J (ja^a . JaJI 
jjj^.1 jtS 1 1 i fT> J 1 $ i ^r> J ,-jl oJLaij <JjJaJ ff.|j_^.l (jjjtAaj La^jlcLaaj t jjjousjJj t JJJ4343 U^ taj-JC- 
(JjuLA CIljjI cj-iic. A—ioiUll jj^lll ,*-lia-a /g-SS .4_aUa3l ,- «\. i in /j-J^I ojjJalail JJC- a^AUall Ij-a^JJ jl jjijLaj 
jLS-aJl J-JC- '"il "^J - ^ 1 ^ lajiuaS CjJ <\r. ^-jLjj^S J'-JJ^ 4-iajJ>« 4 ■» J mj jl C(ja.l_^jjj£ ,_2 i Jjj mjj! juj mijj£ 
Clllj^a.] i^jJc- ojjli ClljlS AjtaJall jl JJU Laj3 (_g|j|jli (Jj uJJ <\ J^Jal c|^jl£j| ^^Sj .iijj\aJJ AJL^aj-a ojjj CllLtaj 
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(JJj). i H^La liljaH (J n <\1 •> 1 ^HJ •4^4>^ 1) - ~J ^■' ,| > '"J <_La*L UjA.ij 4 JOa (jjijJaii-ail lilJjaj I <_pLiLa JJJU 
ejl Lgja^IaJ 4j.iL)la ^/^Ua Lljl£ AjjouJaJi^llj eljjgiill '.A <\\t\-.\\ Alx^al\ olA t ala <ial£3l 4 m, Vigil (jC ( iuuiSJI 
(Jl -^ <\llj iLfl^aJLa lj ujjjajjt ft *jl -^<i IJjJ 4_£j^"irt 4_jjL^£ 4 Aa u£ .4a_jauJa^£j| ,_A cj_j£I Aj_joiLuiI a.ij_La 
i"iq mi^j . j^a-alAj — LS^aJLa lj ujjjajjt n ^/La-a .lljj ^—Hil ...<jjL^£JI 4Ja*jJu3l iil_^aj i . 1J mj lilj^Lail ^ uUJajJt <ul 
Jjc i_j.1j.1Jj 4 j mjjajjt <i Cll^/La-a '.A lj«\-^ AjjLaJ-a ejj_i_a t^ JajJaaJ (JfLui ,_3 i"iirj i ^i ^-Jll) t (Jj_a, i o^ La l_j^/jL*^s 
. jlfLall ^)JC. (jllaJJ ;g i nj l-TJ^ f-l*jJu— a^joi CliLj^ cAjjL^£ Cll^/La-a ^jjj 4-aJUill Uljjjl 
j» «\"in (_£lll (jjjjljj S^^r' ^ ^ '" a (_H-*^J "' "> ' " 'r ^juijjLa AijC. ^)f*- LaJJC- U*Jj--I j-a JJJaJ < __Hi) ejj^-ull (jl 
1.1a. 4_jjj3 AxjjoU cCj^jLxaII CllLaJJ La£ ( <JijJJ ' * ^ >j i U^Jii • ■4-L-* a _>^l SjjJ i— lia* ^ jj^aLjaJJ (JLiaJI ^jLja 
<-aaJj al-lai j-a3 . A\ mjJa^Sjl (j-a *■_)-?■ f J ' 'lSJ^' ^jOlc cU> ' '"La lajl 1-liAj .AjoALall £_ajJall A£jjoi j-a 

.(j lift Mill (j-a (JJ3JJJ (Jill £_oj-a]| aja. ^cJoUJ AjjoUJaJa flllj f.Uj^£jl 
f- Ijjl lilLiA ClulSa .e^jJulj-all Lljjjau] AJjjJall aialill f.\jj La Jle je Liajl CulaJ <Jjjja£iLa Lli^/jLt^s (j£Jj 
4jtjl^3l f.LljJu^/l j-a llajj jLSj . UjjJa 6JUJC.I /j-lc- ^JJ-" 1 ^' „'^.' * ^ !"> ' ""' L-a JJC- 4jjouJa^£j| j-a (_gj-*.l 

t \ A » » aLc. ,_i2 . ,_j^OUl *-a La^j jjlclijj (jjiull l^j jJjill A^llj ajl^-aJI jA jjic AjoiLuI jjall sLjja (Jja, 
Lalifcj . (j ii «\, Mill ?._ajJa ^3^ U^J^ LS^ ftjI^JI *— J La^)^ (jjiuil rjjjoijxj |jia_4-ajj tjj"llS'll ,-3 C(JoljjA aJj aliiail 
(jjjjj jL£~(j^>Vl"i ajj^aJI "^aj^ jl <— Liiu£l jl 4_iiA^ll 4_jjjfcl u ajhll z\j t\^\\ 4jlaJI i ftla jlaj-ajjll A-J^aj 
pjj j» '1 i ^>1 4_Jaall -IjjH 'JJjjj jL^ja. jA c^^a.1 pile alaojoil c^iioi l«Jj .jjli'u JJC- j-aa>l jjJ p UjJul AiLla 
ii ijhll ^J> "iS'ijll 4JlaJI f.\jj 4jt_Jaj Lalifc ( _ja« ^_ajai^/l jjill ^Jl UJ^ ^-J' ^J^-^'j tS^i^JKi^ tJJJ j-« (»Li. 
f. ( _ s _iill — ?.j_iJall jL£ t4 *jf)ajl (—3 -LLajI q£. i"i auil i^j-Sj ■ ^^ ujjajl (_5>3 p-bt-ilVI pj-jll AjajoU La ^Uv_ioi-a 
cjjill Ajlgj (Jlj^a.j .Lgall I 'll i <-\j jLSJu U_?ia. is& UJ^jiiLail jjlLa cLa-aa-a ^ju^aJ - ^J-ajJl LiLjao ,-3 jlaa-ail 
^j^l mV CliLa.jx -liljjl C1i|jLjjj *jI_ijj t(jjjj_iA ^jjjLa c,_iLaJ^I alaJ ml cjjic. *_ioiLul jj-ill J-^ljl /j- 3 (_5' 
(_Li3 U^y 3 tliSj (J^» «>J >Jj .IAjjoiSj Ig Mi^r. (j£-aJj tig Mi^'i 4£jjaJu Clll£lj| — f.jjJail 4jt_ill£ CJSjj^aJ l^jl CIujIj 
j—lft <Jaa.^La LjJajl (-.A 4_uJa jj_^a£ <J_oJ_i^a-a aUaC-j i " 1 Jjjj |_$j-J j-a i"i qlh'il (^-jll X <*_iil jl jJ-JJJ jl 
( '< i ^>"i cl^J 4j^aLa. sua Clllajl 4j^/^l*^s jl llJj . (JjjjaiSLa jJJljS allaojoiu \^'<\\ r-\j jS-aJj 4jjouJaj^£j| <jja.^/l 

.LAj_4j^aJJ jSj al ^)Al_a]a 
Laxj-a jLSj .pjliinllj cojillj iA h^ll jjj jJjJJ CllLlaj|jJ lla JJ^I i— u£jj lilLiA (j£j aJ CaJ*JI ^JjLj ^-2 
jli ca^Lall <JjJJI <J>lajll (Jl tai*H ftJa*JI J^a.^1 pIljVI j!>=^ sift <SUa3l 4j^laJ CJkjJaj Ulic 4j| Ljajl 
*Jjjj jl£ <jli iSjiS AjajLa. Cllblllal ^^i jl lilLui AjlAjIj ^ l1iLjjjj£1 > ^ I ("ll?i'il s.I_ojoi2 .^La.|jjj aJ jjjjjiajll 
liLalj .AiUa j maj jl jjj <U i nLi i -AAJ <ili c'aljj Jj^ ^*3 Jjlj jjj^j j^ LU .AjjouJa_^£ CllLa._a^ *jJuj jl 
4_LaJ LaSj Lia. (_Li*j aJLxll ?t hm i " iaj JJJ ^^all QjjJaJuajl JJC. 4jl^/l Cjjl£ lij ?Ajjjjll AjojajuJJ aJaJjJj H.lgJ V 
.AjjgUJa^£jl CllLa.j-ail LlJjjj^a jl ajSil Luj_4j^a (j^a_oj^aaj La e,j-ki (_y^*J ' . '^-J c^Jlic- c<joUJj 
jjj Laj-afc j_oia-all j_n-ajll jX- ^ JAJjl j-a (Jjj| V c<jl^jll ^^J t ( -1 1 JaJj ricj-all (j^aSLjall llA T-^Lwaj jj 
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aJLtJI Ajjaul AjjjJall oAA ( _ r 2 Uak La (■ ( a-& <^LiA jjiLa jl (j^-«J 4-jl ^j CliLaa-allUa .CliU>j-a]|j CliLajjotaJI 
jj^i. j _)j i ;-i5 1 JajJa lili .?._ajJa]| j-a 4 qTi-s ^ Ijjll t«Ujja *> aj|>^ ^Lkj-i (j& ca-iLs i*itfi ( aj£ <joi|jJ j-a Cj>L> 
uilij^J aj j^a^.1 ?rju^aJ 4jli c^)j£l (j-s nin La.lic.j i4_uj-a jjc. c.jj-aa> i " ) aJ Cl)L>j-a p IxjJuL I.1jj 4jli cjj3 .j 
<joi|jAj eLaltJI all ce^AUall oAA a^il ?jjIjj]|j ejj^aJI 4j=kj.i jjj 4JL>l*JI La3 . ^ uUJa^^jl (jjiLLall H i ^ij jAj 

0j|^. 4-SLj.i t^-ic- -aJ>3 4jU4 pUuiVI <3u£j JjljJ >1aJ*J L5-^' C<— ajJJt-all .ijjulVI auai^JI *_ili (CI t4_JLva <ULk 

(jli t^K ^i«\ll ^jjj Ljj2 jjjjajj ljjl£ ^juJI 4jj^Ja]| dul£ LjI C(j£Jj . LjJ-a (JJ"H? LS"^ fi-^Ldl i,^ 1 - (J4l!j *-,_s-"»^ 
cLjJjj^ AjkjJ qC jJaill (—Sjj^aJ c^jjai^/l ■> i aa \\ Cii\xt%n jL Ljjj Igjl j-Ajj jl£ c^j^jnuAfHI f.ujjall Cli^-ilx-a 
aLtaJI ^g-S tliXaj La lijfc (JjuJ <jl ?r_jJalj]| j_a . ^a ujjjjjl (JL?- 2 pb-^VI j-a 4_jAuia V 4-j <& ' " ) * /' Cijl£ 
(j^aaLjjll jl c^H » » aLc. liLOL (_>a£La c^gjLaWI ^jjLjjjill t a u2£l t Clllj. i ^IjjlL 4_jjfr J^Li. j-aj .4_jailjll 
ixa. xJaaS <jlgj V L> (jij A-ajojall <LlSj cAi^aljla AiUaJI jL (j^ajjj2^l ijim) Lij £§IjHj 4j^Jai3l j£ <_ajiuo»ll 
■t i aa 1) <2Ua (ju (j^ajjaa^M t-jJal£J "4ja_u»ajjll Jjji 4jt_kJ^I <Jjl£" ,. , <v i aj Ttfj^al La-a prjj^ij] AjJai. CluL>j .La 
.liLDu CluU AjJl /g * i 'ij JA«J ' <S -^T* "^ (J^T 2 (j^-aJ~ CllLa£~ajjir i ^ ajj J£jJu ( Ac «Jaila cA^ U-^f^ /-CuxjjjVi 
ajj ^—2 ^jjJall A-kJJ LaXi*3 .^-JjjJaj^JI jiJUul J J W*l i Clll <a£jl a),'|- : >*'i ml (j^-aJ 4_j| (jjUiVnl t a ujj£l t.'l.'v'lrjj 
aXij /j-ic- A-aJ*J V CllLaJjataJI 6.AA <2Ua (j^ij cl1iujjj£J| JLuijI (Jc- ^ l<\^ J AjU c^-JAst-a ?r h m (Jc- ajjij^a 
Ijl o^AUall sAA a^3 (j^-«J 4JA2 ' ^ ^ * ° (»Lc- (jju.'Vn) J^-ial LaSj .sjjIjj (Jc- o^ 'tjiaj (jl jj^-aJ LaS t »j i ^>1) 
. Ljjaij <9JjJalu <2Uall (j^aU^aial (_g_^?J ^Jl (jJluVn) ^Jalj 'ajj lA^ (c^ ls^^ »J ' ^» » (ju (j^aljja^/l uLS 
I'l^. «\ id 4JU (j^ajjiil Jli • ^Jji}-^) \)^ L%JJ i aJ c4_aJa^Jl 6JA 4jjjoiI A3j CJJJ (_>"Lj r"-J^ 'iJ^W^J^ csAi 
sIa ahVl ml LS-a-a (J\jj La jLS lij) "dl|jlXa]|" sAA ^ji .sljj Jj^. -A m ^ LllLjloi-a ^ji Jaa3 lIiujjjSJ^/I Jj3kjJ 
4_iU cL^lSj <-_J^SI jl aljill (jC A*jI t^JjA (_gj)"t 1 1) ^ ^jJj jiiJ LaOJC- qSAj .<iUa lIiLjjj^I^I lL^JJ j^ i(<LaKJI 
"dl^jjl" (-A Clul£ <iUall j-a ^»jjil s^A jU ci£JI AjjJail laSjJ . ?._4J^all j-a LjJj2 <-_ai£j jl L^j^aL^alal aJJ i a 
jjjj jl c<Jj-i <ilc.| jjj pj^kJ (jjjj£ll c>>^ j- 4 S't*-" 1 *^La jj^J ^/l ij^ii • A'uViV) u-i 1 ^ V (aJJI~Aj3JflaJI 

. j±.\ ^j <_a^lc. j-a Ajoi^Lou 
^jjj .<L^aia jl <jj£La *_al_oJI a^La tlulS Ijj La Jj^. (JjjJuSujj 4ijai^>lillj i jLjjll ^ji A auVqll jj i ^r> II ^la 
~4 qh-^ ^ <ijjJaJ aJLul <jjaai LajLa Uj id (gjj'l idjIa JJJJS c^-jLa]^! AJLajl jjj JJfc Cjjajjj^. TTjLi. 4_A^J 
j^a jijj j| cAjjoiLol ajj i ^>; cj£-aJj t4 IjJt <\ CllLsLa ^jfc lIiLjjjSJ^/I jj^J (j^i c JL^aJ^/l (j^ajpal jc ,-IaJjl 
jl (j^-aJ f- i —t^ 'J_>^ L^aajjjoil ^^ail t^j^jinjlSJl jjjljall ^-i .La^jjj jLLJI ^-i <_J3jju jl jjJ ^yi.1 ^Jl (_gjJ.Ln<i 
(jjijijj (JAJJ |>J^ jLLaJ |_gjj V Lul ?rj^ i ^ .a^Lail j|^£Lail : L^jaLjl AjjoUJU J^' ^j^J* 4 SAa.lj 4 qj'q^ Jj^SJ 
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oLiLa V J-iC j-a AJjfLa Lgjl jAjj 4jU c4 Sa II 4-JJj3l *j)> c 'J lS^-* L> c ' JJaJJl <— aj > ^>;j . Ajxi a I) Vjj'n "'I ,_j-iaj;l 
■t Hi "'1 t Lj£ /j-ic- -i-<u*J Lgjl jJJU /j-^' t '(S "' q '' (J^jjAJl cCluU (JSJjJ liilTLaJ JI_ja1| 6.A& jl .iajj .Jj^alisul qa 
t Lj£ i^j-ic- I^LoacI caljj u_ja ,*-3j-a (51 .laJJ (jl CliljjjjfLC/Ll tum lij I^IA j_a£j (jl j-^-aJ ' <J^ • LgjbjjjfLlj 
liluA jl£ 4_j| jj i ajgj ?/j-^ jjL££ tAJaJ i oft 'Sli^J ^J^ W^ UJ-^ U' *J^ r 5- ?-" 1 I^l~'<s"' '^' a -^ ^*JJ'" > '' ClulS 
<_L)lLa jJ2ljjXj^JI j-a (jj*.. ")*ulj jjJj^/I ^)_^aU*JI j-a V>i-J iA\ i ,*V'irt 4 j«\^ (_gl cCllbkjAjll j-a oLlLa V .iJ-C 
Cll Ujl, 1 1) fi j£j aJ Ijl jilj . ^ 1 1 <sj n 4JaJjjJu l iJjJ.llxi <Jj.l^ ?"• j ■ ■-'J ■ " '4jjUu 4jjj-all LpLiJI j-a *^Ajj . ajjjjjijjll 
?rljuj j <U i in liLal jjojii jl j^-4J 4jli i jLjjC-^/I jJ*J pjiil <J^»J -Ja^S bii.1 lij (_?l c<L*aia ClAjjjjfllyi <2Ua 

t<j^3JJLJ ajU,"i i ill .i_^a-a ClulS jl.i-a ,gjl jl.i-a j-a jiij <~jll lIiujjjM^/I ajjjj^a jl LauJalj ?r li ^il crcjjjjluj 
I^g^kl 4jjjJaJ <xa£ a^ ^ ■ «3Jl JJJ Ja-aJ (J^ uJ3 .<3Ua]| dlVb*£ dAj^ao JJ^I CjUjiLutaJ jjj£ij s-LaltJI I^Jj 
aJL*JI ^aALLa j£- ' aJjaj ^a&LLa ^j LaJJ jl Lule ^J^jlj J3 cdjjjill Ja>ta JUJI jjiJ^iJ <SjLa-a ^ji c4j| ^jjSI 
jl j^-«J oj-i <_?l cl-alc. L^Ij^I (J^ ujj jLS Laj ^^jJaJ jl A_uc i—xa^jj t jjjSJ "i^M '*>^aj laiG aj /j-^J • ( _s-' 1 J-^l 
^—ll ajx^aS ajJai. C1ljI£2 . (—ajiLall 4JtL sjjjo»aj j^-«J L_ujiJI jl ~aj£& JAllI jl^J • lil jSC- ,-3 l^SjLoi jjj^aJ 
t-Jij i adj CliLiLj-a :4jul_iill A_ia1*JI i_lj£JI f.\yal A J^^lj s-Ljjjill A_jjIj 4 «-ilL CjaJ i^il C _ S _HS) A_OA^a£ll <j|^iJI 
j-a 4jl& t(JI xiT*l— •> 1 j-a ClllaLjx Jj AJjaJ La a^La j-a jjSjJ V CllU>jxj — CIiIslj^ <— aj i aJJ Clll «\j i aaj tClll ^jin-^^ 
j-a ^j^Ljil ^—11 ajjotaJl j i taaJLuU 4jl U£)2J jAjj (_$Aj| H_ji|^a Jj3 j-a "jLgjj" jl Jj3 lilj^j V <— Sjj^a (Jl ala I 
1 1 <\J, i aa Ja^.^AJ La^jfc 'g 1 JjJ mjlA 4 j'nqj V l-^J-a igG-^> -^*J liluA ^^iw cJLaJl s^A ^-3 iJ^-J • ( ^ J ^ a '-£) (JjJjj^J 
jj£I j^i.^/1 ?r,u ^-il CJ-^I 5-3JJ lAJji.1 LxjaiS LaKj iia>lj CllSj ^^i <£pj <J-aSj <*jJaj-a jJJ*J A-JaluU V Ijjji 
^j AjjoiLoi^/l Cll|j!La|jLul j-a |j^.lj djjll J nt J (_?-iil ciilJ-AJ CiJUJ (_>ulij Lgjua ji-a V ^ jSJ^a ^ j'n^J ^/ — Lij_ajJuJ 
'a^)jll j-a -iJjall rcjj-ail I.1&" gjj'i idjIa sLajoi La jAj n_ujij| 4jtL (—SjlLail jjo»aJ Li£ c<ij*j jl o^ 3 ■ jj^J' 
Clsl-llL L^JjSiu ^i.lij CJj-aJjoil a£JI 4jJJaJ jli t lAjj, i uiG Ajj*_^a j-a *Cjjl /j-^J "•i^i)^-"! ^"Laallj A-a^J-ail 
.^i.1 a4jJJ La-a (3-aC.I ^Jl ^-jjJajJ ^-Ja-aJ CluLiLulli . j_aJala]| JJC. (_gj^ll jj^ aJLtll liljloiJ 3f^' ^AiJ 

^^A 4l^ jjS^/Ij jj^^/I dlUa^.!>LaJI ClulS j£a .4-ajlc- ?j-aJI 4j)j jjSJ jl OiLall j-a ( JUil <£>iaJ pLu ^j 
■In mil jjjAall lil^Lal - 13-^>« O^J^^ ij-* 4 >i-»jt (_^ i-Sl <JjS ^^Jj ClLajaj AiLjaj ^^-Ic- (jjj-ajilaJ CJju^.1 (_5-j1I 
j-aj .(j^aj^/l uj^i. (jjIj^ j-a_Ja Jjlj-^j) <-aU Jjlj-i ,_^2 liljJiUJ £/j-"i lL^ jl plAjL ClUaaii.1 ^—Hil i"n i ^>ll 

.AjaLou J&)I\ ^j->ljl»VI AluiJJA jlSLl ^j jL£- Jla (5JJI jA t5 Ha3l j'^jll j^»a jp» p-jj jl£ i(jj=>.\ <^h 
i4l± jj^I <j^j jSjL ^Hall alajl Cijl£ jij .Aj^aaU ciiUljUl ^i ^j jjIj^ ^i liljauj V c^iljll ^ ct_j£lj£lli 

LjJUJJ ■■) i_j£Ij£3I C1aj1£ ^all 4 ^aflLJI dilaJjiAVI :g;j-> . J-ill Sajoij S;Lij «U Ijj La ^g^j jl jij5L pLkLail La] 
. j|^)_iaj| j-a Xjj-ail LjJajl Lj_ii_ojJuJ ^—Jlil cLgj^jj^. Lj_ijjjJuJ /j-"' 'W^Ly^ <c^^^ XjjojI Lj_ij_4jJuJ aJ jj LjlLi-a 

.bLJa AjaSla Lub cj^Lullj 
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jj_j Sp <— aj^kjj jjl <J_j3 U^ya CliSj (j^a-aJ aJ 4_jU ia£l\ 4j^JaJj (_gj^ /. i n u) a.UaJ A_j^j (JjLaJI aJ La.lJc. 

e-iLail (j^aL^aLalj <JL-ujl _j\, > aiu AJiLI <_£.i-a jA jj-J Ja-aJ UJ^. 4jl.AaJl pUjuiVl (j-a .lajjj . LgJ 4_i^aLa> <-_fijLa>^j 
t jjjjjaj 4-fgJ Ij i aa ^j \j i ad& |>3j A ' '^' ^' UJ^ J^J^" ' * kSlSSi cj-ic. *_uiljJI (jj^Jl ' a > ajj^a ,— 3j . »j > ^-> 1 1 
t jjj 4jjJaJ /j-2j .f.Mjja»ll Jaj )->■»> 1) jl ejjJall (j-a J^aa LaJJ ,-Jai-a UUia c4_J (j^aLk 7-jl LK>^ 15 "*J"' ^P 

s - i 

<J.ij .4_SLa> ^jjj Ajli. (j»a ClljjiJI ClllijjjfLIj Cjjia 1-a.lic- Clllalal jl CllLujI ^jjll CllLjJjill l$JOfm JajJaaJI (jlfl 
!_gj)*l 1 ft ,gJl /j-ic-l !_gj)*l i n fl (j-a (jjjjfUl jiS La-lJC- i"u irtj) i^yjll 4JJUa3l (j-a l.la> ajjir i ^i 4-ajj /j-^ f .'<iU JajL 

.(jicl 4Jla> ^jJj <_gj.il Ajli. (j* UJJ^j £^ (_Lalal Cl£*J* LS^ ■ i > Ja1 ' -^^ <-^J 'es^' 
?t_Jaj| c4_jii!all JajJaaJI Jj 4JJ.AJ aA^i.1 jiaJ LaAi*2 . l&jj i o3J i Jaj ^^all ClsliJaaLull (j^a*J lilliA (JijJ (J^J 
aLaSJa (jSj a! <ja»ij jl^-aJI ^ C1sLjjj£T^I (jlSj "c4jua.i 4ajj" ("mm ^jjll lilij (j-a a^jila dllsjjj jjSj J Lpl <U 
?IJA t£ J*-a laS .SUfl A &a a CjlSUa (ilLaJ jl j£aJ ttiUi £-a cl^jilj ilaLaJ quantized 
(jl (j^-aJ .lajj jlXa (JAjJa CllLjjJ^J^I (jl (j;ijJajaLa i ^*j| Ja (Jl a^J^Ajio (jjJJUJjill A-uij tAj£juJ<aJI LP^J 
t£ Jfc (Jsi jl iAillkxi CliblHal dili Aj^aSlj CIiUJjIaI ^i c^j^aSlj CllaJjUl JfLi (Jc c jjIj^ JSj^i ^ifc Jsjjj 
if J i\ t) cA_us_oaS hl.lc.1 ^ Sa«J CllLjjjj^l^ I Cljl£ t ^ L taV I Jj-J Ja-aJ ^gjj . I J ji*J jj^I ?riLaJ J£j^ 
aL2j^/l (j-a Xj^all <— S^-aJ 0^ '~ ^, ?" "4_j_ajlall AjjIXall ajja^aJI" sXA jj miiljj -^^Ja <— a^Lc- (CI ^j-i ' '» ■ aJ 
(JLiwa ^—3 (j^a-aj_J (jU jj-au*j| (jiaJU ' . 1 g i» ?r.«v.>'i LaXi*2 .<jal£ jj-^J >J aL3j^/l sAJa (a-J^> ij-^li •^-J-aj-aSil 
.4_iilLll JajJaiJI (j-a Aj^*JI ^Jj ^j^kjLiJI <_a^L*JI ^h '-\^J ^JJ^j (jj-^ <j' (J^J^ U^ ^* ul^ t (j > "0"'* ft 
^j^j i^jij lill^j "c4 <\j'qU (JJJJASj" ,5-ajai La (jiaj£. cl^i.lj UjjjSJl Jaifi <1 (jl (j^ajpSI (_5^1l i (jja^jj^lgJl /gJ^J 
6j|j-a ^jj cLa LijjiSJj (jl ciiLujll ?TJJ^ C(_5^jl_agJI ^jjLjjjall ^>j3l c^-JJjiJI Clllilll s!lA (JjIjuJj . (JjJail Aj «i ■ in 
4J (j_a^J c4Jli. J£ /j4j .4£.LaJl i_Jjlic <£^i. iX^a jl csLvJU C6j)j^«a (Jc- JJ^ (jl LiaJl jj^-aJ caj^ll (Jj^- 

.MjIS Ulik-a IjqjT-i Uaa. 1 aJLj (j^ajjLall t£ jouJaJi-a]| JU>-aJI ^i MjIS 4 alia ^ 4lUa 
CllUila ^a«a (j-a JJ^I tgA Cll|jlXa]|j djLjjjjSJ^/l (JU ^lijfc^/l a^J (jjj (jjjjj) t (ju-aj-aj^all (justlljJI (j£jj 
ojjj^a ^^i Cll^ *\ mi rt IjaJojSI - j_aJala jjc. aJlc ^ji Aa*llj ?.L>ol t a i aJ c*iljll ^ t<Jjill 4jjJajll — ^-aJ^-a 4jVqr. 
Ij^jfcl jJ t* r ^ a >J ^ aj i aJU <_kJ (_jlil La Jjj ,ij^ (jjj JblijS CaLfc 4^.jj ( l1iLjjj£1 > ^ I CJjJJC-l .lis .liLjJl 
(j-a J-J^l <cj_u»J t a JJ ,^5^1 L^J LjSj (jl i~LaJ (jjiiil "<-ajall (_gjj^ij" jj miuJ tl^LSb ajjir. * <-\ Cli|^£ l1iLjjjj£1 , ^I 

.Ajj>mUJU <j^aLvil (jjluVnl AjjJajl (_g_^aUa lill^jjl jA cCll|^a SiaU ?.jjJall 4xjjoi 
(j£- (jjJ^auJ (jjJjLjjjall Ixjj t CllLjalpC.^/ 1 ^j-Ic- LjJt-a i " \ ;U"i A_iJ-i ^j-Sj l-l^ <%jl Clljl£ ujill a^£a (j-^J 
XJa "bjT.i^i" t aJjj i( jLoil ^j A^ajj (j|jj^JI jj^a-a) "UajjA" jl <C-LuJI i_Jjlifc <£ja^ sLvjL <__ajj Clll <U > o-> 
^£la .Llailc ^ ftOAUiJ (^ill (J^UJI t till jA jSj J IJA (j£lj .^yij-a CjLalj^ Lpl£ c^fcLJI t_Jjlat <£ja. 
t ^ t — : A m <\ LuS J aJJ (jl Jaia (j-^-«J 'A iu * a ill ■^-J-aSj ' .' ">J ^^ Ca>£JI <£paJ a_>i aL>_uiJ^I ^^-Ic- JasLaJ 

(jl (j^-aJ La UjjjSJI (jl CllLul ^-Jl (jjjjalail ^—j-is-aJ LaAJfc L^Ljl ^y&\ 1 i ^jl ?rh^J t 8 III aj^i-aj . Y l ^ — 
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;<a.jx t aJj jl /£-J*-« LaS .<a.jx jl I «\j i aa usl Qj^J 
h'jt rt ?QjyaJ jl£ — 4_aLai 4lauai (j-a e.lajj e.la.j (J«\^.J jj_?^l ' tjSa I ojiii-s - I.Aa. I JaJjoU jAjj tajJ jl£ La (jl 
^Lafc |jj jjjjbjjall 4_nJJ jl£ (j'±l\ .LajJI tj^j • 6 ^ A <x«_4a£1I JJjJail (iWil <_£ CjajjJal Ls-AJfr £-J>« .ia. ^gJj 
JjjlS bj U IjSjOj (J Jl3 Aij*-all o^Ji (J J& Vjjj Jaj ;g 11 litfjJa jl£ «iWI jl j^Ja Cjjjill (iljLu 3 /nil ijja. 
4_jCjj (__ij^ajl 4jU (jc uaj 4ijjJa (J n Jlj alxll r\j ciiil^ (j^s ^/-iJj . aj^J^us /. . 1 nj 1 iiti I laaJ Ij^-iJ -^ t (jj^ajJJajS 
^^j-o ^J^ ^^-i^ CT^J 'LSJ^' UJ^ fJ>-*Jl p-^ 3 cs - ^ l -^- 1 ^ c -l-" 1 4-*^ ' g 'iMj cojjiu-a L^3j*j jl (j^-«J ^/ e.A_^a-<i 
j_& (JjUJjJI aj^Lallj .LJ^j*J L-4-4 lAj^aoj Vj «\. uJ ^>j£I AjLjJaJ <— Llll *-^3J * ij^ £tj£.j-A jiiLui 7"_J-"i '•tj^j-U 
.liil^J ^/ULa (JjjjJI ' . '» ' ^^"J^ a^aj ml .Ajo»aJ jA j-Ijj lill^ a— <sj A qn-^ *> ^AUiwi j-a ujj^u ciLH •— ij^ — lP'- 4 ^' 
^jj| ill! A] 1 aa II j£. (Jlij . CJjaij Igjl jAjj Vj i_iic. ^^ic- Luilj IgjlS j^y t jljl^ll jl ClilH£ c<a.jll 4JJUaj2 
ejJal jjj 1 'r-i\_y^ I <XaaJI t (jjiJjjSl^a. ) . Y <-_aJ j-u lgjl — IgjJjgj Hq"i aJj aj)j^ ' L^j jj.Aj — 4jj^alaJI sAA <J-*au 
i—jILjjj Si-jic. i^ic- \m>\) i ■ IJaJJ Ajli iSjjJ t Q > ^->*i ^gjjfluull (JjjI UjjJ bj ' j^JJ -(liijij cJl^- 4 l^jl '^'J " . ' ^? 
j£jj .Joai Ija t jjVI /ffJai . ^ i_ aJ j-a t jjjjalLS t^-JjJLuuJi (j^l jl Jl-^j -aj(S H<>; h^i^j ,-£] <Lsl£ ojj-i 

tlg.t.ft (3jUaJJ (■Jt.i (Jjj lilliA (JJjij ?y <— SJ (j-a l^jj (Jlsj ( _ S HSI i Clll£jlj£llj LllljJJJ£l , ^ 1£ Clll, «\J 1 aa jC- liLa 

• es-^aVI Ig . r . ^i j ^Jl Jj*j ^ jjj^i jjJj jl t_j^j Aj)j 
iA'\~i mi c4_ual3 cpjLou c4£jjoi c4jj£ caj2 Ijjj^aJu 1^ <\^q'i jl j)S-4J <_ali^al ^Jl aiuJI 4j^aaj jjjjujjall Iaj 
aJlj£- ^jjj IAj^)2lj K—Llll 4-a Ij J Sjjj-o (j\ it— SjILaIIj IgjS s-LaLtll Ijj J_a^J <JaaJ <_illl JLi.^j 3^* "^J ■ -^JJ 
j^a X«j ,1a, ^-11 tllLjl L^jl jXjj /j-Jjl ^Llii , ^l LxJaUj /g-JfJ jl j^-«J ^-J' 1>*J J jOJOj . IAjj 1 aJ j>^-«J ^l£iu 

.ajji^i l^j| qa UUi.1 JJJJJJ t« 1 1 >>jl JJ^I 3*^"'j -< ^ (JjJJ*J (_5-^l ailxll 
• 4jjJa3 Jajj^j AJJ-* O^l-^ ViUfc* 1*J>« ijj^ ^^ OP 'tlW^*^ L5^ T*^"" t^- suiaLailj lilLi 1 jT^rt U^i.1 1^1 
Jj-«j <J^2 . jLauVI ( _ ? C-1_JJ "i_l*£-u" J ^L*j^/I i^J^Ij ^Ua—^-jh uu lil*-a H-jjtfLs (J-alj Lax£» 1 i^jl jj-^alllj 
^jjoiL^i. -. 1 aa 1 AxJ^\ ^yC-ljJ UalLoij LllU*£-a ^JajoiljJ ^L*J^/I ^yC-ljJ t.1*^^ J^b J}!*.* jUuVI (_^C-ljJ Lrtii 
Jja. j^Jj eJja.Jl jba-VI si* ^ (jJalaJI «_jjJ jl j^-«J j£lj i^ SteJI jj 1 ^"ll <ia^4 jVI LjjjVJ ?^L*J^I 



j*\ uij (j^J 1 iJaau 1 (; 1 ^r> J a_ a CliLJjjjjjjllj CliLJjjjjall J ajj t a j^ ^txjJajjlj .4_uj^ij| eUjjall «_-« Ix^Aj 
(_jjj_5_ail jj-a LjI (j^ij .AjuI la. ^j bJajl l-Aj^a.J ' 8 lj JLSJ-^V ^^ , ^-C-j|>*ll a^ill_J ?.L<J*JI .1^.1 i(JjH\ 
t( J£j t-aj 4_jjS jjaJ aJ 4jl£]|~l 1 a*J 1^ 1 >>■>; A-a i_$jjll i aJJ <— ajS ?tjJajj ai c4jjauJa^£j|j 4jlijll t jyjajj*»«ul 
1, <u 1 ua <_J *">J <_5^-ll bsj . 1 iJaau 1 $ t'r-i* \ A-a 1(S*< ' aL ^5 t CliUjjjjjll (_23^ /-J UjoijjjSJ^/ 1 1 *i^JI jl ^-A 4 qj'q-^ llj 
jjc. (_$jJI jl bwj .aljull ^>a.j ' . IJ "' r^-^JJ S'f,*- 1 ^ 1 V 'f'l-JJ^' csAi ^(JLHJLW ^-^ ^3 ■ ^'llj 'I-JJJ^JJJ cIajIs«<i 
j)-a *^Ajj .a^LAil 4jjJaJ fUJ 4Jjla«<i jj£- i " ilaJ J3 jjSJ jl AJaLoUJ jj^-«J U^l CjlSjia-a jli t (Jla. ^-Ju o^jJaJua 
ajLaII c<A=v_Jall 4_jjjill a_^j]|~4 aUfJaJJ <ullj ajji CJjS1j1_2 .4_x<uAlLi (_gj-a.l 'o>i^ 1 1 «aJl jjjjLjJJ^I A^ 4iiUJ 
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IaI'iW,-> lij .4_jjj1I <jG-±i (^-^[y^ 1 f *»J ' "> i A *"'*■ ■* J^U" CAjjjJjJJulj lIiLjjjjjII 4j2 i " la j i <ol (_jill ^^-JaLJI 
I.1& *-a ' j^j 'Ljjjjjj p .1 ' ^ ' " Lpli 'UL)^' ^ir 3 ^ ""-^ IaI'iW-s LIj cUjjjjj ?c j i aj i a LpU cLa 4ijjJaj <— alJ 
^jj i^J.laJ V t^"no i in ClulS Li I jl "n— sill" jl .^gjLjji jj mjjj 1 -sjaVi .J-aJ jLSJL n_ijjjua]| (_gjjUai]| i_aJ3l 

. JjajuJI (J _ J Jaljjll JUSI ^i <_}j c<i liljajj (jill jjaJI 
I Til <>•> (—3 A£LaiJa Lpl^j 4jA_oa1I 6.JA L\j3 j^jj 4jaj.J (-11 I.Aa. ^LajLa ajji <*t\ c<-_a3jj jjj AjfLa^/l pjiaj (j^ 
Lul ji'iti LsAJfc . 1 Vnc) aLal o^jJubu -lajj V La 1 J IV. jj i ajj ,g-fil Lj_aJaJ 4»aJ^Lail ej-jill sLaJ /g-Aj t^jji ^r» I) 
ajj i ^>; I.1& jjjjJaLJI U* 3 ^ •LpLj^' j^-ail *J"^ ^3^ O 2 *^ L*Jli c<— SJA (j-a JJ^I l - r ?JJ£J jl ;»UaJ ,-i iil_^ajj 
igA (jjXaUia JJJJQ <\1 (JJ aJJ La£ (JjjjJI j-a 4 qj^. i ^i ?r h m cjj.Axj (_£.J (j'-^- a ^ jfc*£ ij' L.ia.V (j^- 4 ^ .4JJ.J JJ^I 
cjjjj|.lal jl cjj-llc. /j-ic- <_L^xaJ2 t(_g^j»aaJlj ^^ia^M jjj_aa-all jfr l&.i*j (JjUSjj 4JaaJ 4j| .Aa.LJj . /jLu au-uj 
(jl£-a ,_2 4JaaJ 4j| auoi^j (jl xjjajjgua cjjja.^/1 jJJJ^» <\ll /jic L^j-aC culu jjja-a t ajiVi .4JJ.JJ aJJ_oa1I (jlfij^aJ 
. jLuVI (j-a -S.1C- (_gL 4_i£^sl (Jjajj jl (j^-aJ Ajla cjjla-a AiLiaj <_L^aljJ jl liuofljV Ua-M n lilj . jlsuVI (_jJ^J 
Lul (j^a^aillj ". jLajll" _J A-j|^l XxA) A, J a. i in (j£-al I^Jj \(_3-aC."j \(j^aj£."j "cpliujl" lIiLajoiJ CjJffldJ ml ^il 
CllLjl.la.1 AjujI CllL AJaaJJ jjiL (j£ U^yj •(''JJ'tS " CjIJjJUJ 4 nU ASjt- Cllla_^a (J JJ <\U LjLj L>_uij aJaJ id'i 
|jjja«a t SJ i ^'1 . jLuVI ^^cLj "1 La," *jjjj 4_ila cAj^ill jjc lil^aJJ LaAJC-j M 'ijt rt 4JiaJ ^gj 4_«i^a t a i ^i"i 
ja^j (_gAll ^^jlll ^yi.1 |jj^-a i— ajjJaJj i( LajL JJ*JJ 4-il L jlA^jil ^j^ajkl tjJAJJJl jjlull jjl Lj^I (Jj-aJj3 '^>^l 
^.2 <j^\j]| jjLa-all jl jVjVI jjjj a «\\l cJ^- 4 ^ jl ' .'">J IJLaJ JJ-JJ La (ilLlA (J^Jji c^iljll (j-Sj •f-lj-g^l (_s-3 *-} 
CliLjSj-aiL ^i^j-la ^j_joiI (jij.Vi ir-i c4_jjL^£ ajL Clllq i r-i (_yijXj* Liil (j^aj "iq'uj ,4_jjlfLa LLsul ^jLuil a_joi^ll 
. jaVI i-ajJall j-a L-il.uin (jUI jLjjII j ■■;«"' UjU 4 Ja.aU Clil jjajjjjl j-a aLuiLu lla^aj ml lili .lil^LuiSflj 
jj£jj jcill ^LiJI jl£-all liA ^-i < J \1 1 in ojIaS jg Hj (_$JJI cJ^-^l (J^-^J jW^' ■ ij ^ a , ^aJji5l ^uoi^j c^j^juj 

.4jJalj3j jLj j-a s^bul 
4_aj^ ,-JI IXa. 4_^jLa SjjJai 4_j£-al (JjIj^I jjjJalail (_3-i^ c^j|jJ-a|;Lj LH^- 4 Clljjia|jLj *juJJ (_3-J>L ij-^J 
(J£ t a 1 ^ijj t(_gjjUaj]| <-_alll£ A \\t\-s ?riLaJ Ciijjjl t jlj^'VI sAA jAjJaj . 4 jjjaa jjc- LajLucI Ljjt-a i . u > ^-»j 
CliLw£-a]| ^jJj CllLw£-a]| j-a c<-_aj_^all ^^jJaLjll ^jjj <-_aj]La]| ^j-Jaljjll j-a AjjaalLj . Aj^a. tg-^ P&J-* LjJ-a 
jj^I 4j^ala. dlVla. L^aLojJ (J^J^' <J&- ^* Wi)*- 1 CS^' AjjoiJJ^SI CJ^Lajll JjLjj J*JI jlS c^Uj^I ^JC-Ljll 
"111 AjjjJaJl j£. jJilll (__ajj^aJ <gjLiLa jAjj <— aj£ cLgJjLaJ pjiij a^ Lj^jj iiLu<aj jl j^-aJ .La s^gj^u 'UojaC 
^ A » Jl oLIjjj i jj, 1 1) fi ?r h m /jic- ^JJ CjJJua (Jf^ c??-ujl <— a^jl ^-joiI^joJI (JjLuiL ij^t'i jl jS-aJj .Lvj LAjjAJ 
(Jjitll Jaia (j£jj — (Jitll A^LaJ ( _ s _!lil 4 m, Vigil ^jjj (Jjjjj eLjjill ClulS I jJJtll ,*-J-aJ ( __ s _IJtH 4 m, Vigil j-aj .A_aj^ 

■ bjtoJ A-aJaJ^I JjSl lillj^ aijaolall 
Ljijj c^jjll c5ia.l cLa.b ^1 LL^aj Lul LLajj t(_gjjl hill ( a 111 jLIa! ^gC-UJa^aVI JUJI ^Jl lilajA Ijj 
^jjlic- <SjaJ LoiSLva lAlajl rrysyi <cLall ^Jjlac- A£^a. slajl jU cAijXall 4jjill jj.J CllLalj^ll ^jjc Luljjic 
CllLjJjjjll J^lii La^JC- A£.Lo»ll i_Jjlic <£ja slajL ?rju^aJ 4£.Lo»ll i_Jjlic <SjaJ (JjiSLxaII sLaj^/lj c<C-Lo»ll 
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.i LilJl (j-a pcj-il /j-ic- tSjSj iu /j-Sjj olj-ill jl t i uuSlm cLijLjja] Lafijj . (Jj»£*JLj (jjiilxllj ciliLjjjjjjJ ,_ll 
. lg_ia»aJ AjLjJalL LaLaJ 1 <\g ■> n <_La!*JJ <J_J iujjjjjj jl LijJjjJ Ajjill j_>^ U' ' "& " (_W^ 4aJj.ijiji oj^J AjjoUJUS 

.(jrjj^ll AjjoUJU AiLaia 'infill ,gJk La£ LaLaJ a.jj.li!all ajill AjjoUJU j^/uLaia La^jl U^JJ 
j!i caJljll Ajj=>u3 AijjLlI siA ^ij .^jill -lljj iliXLull jl cAJkiaJI s-Ljjill AjU ^i i JLL caJljll ^ij 
AjLa,l i ^rt ^)AljJaS j fit' /j-Jjl <_£>^' (*-* '■^P a J^I cP'^j^' (_>"L>iVl PJ^' JP*-* ls^' Lff* A.\>.<aUjJl iIlajLuII 6.jA 
A-jJaJ uij V (^-jJI Cj^LajJI ju .jISjcVI ^Jj !„$,*, a 1 ngTil A_=kj.J ,^-Sj A m, Vigil jjaj 1.1a A_jj2 1 nqt-ilc. .AjjjL 
Lai . Ujlc- UjL^S Kl m I'tiiiftl jl aj-^ i r-\ u*2j LaK !g_J jt.iVi ^—Hi) <_£jiiji ja JJ^I AjjoiLoiI ,_& e^jJuLu lgj3j*»a 
ALu_jJa!)laV I A-i^Lai^/ I jj^aliaJl£ j>^l (_ji AjL_»ja»La ^gje <_L\3 . l*JJa <_£^l Ail i d ^ Ig.mVi lll^jLajll ^L jjl j-a 

f^ltull <_il£SV A^L£ ^i Uij ^JJI jA c^lill JtoJI jl ^ 

t Ll1^_jJJJ£l , ^ I cAl£Lj ill! ai. 1 1)-^ j&Uajj <— Li£ ?M i^-ijj 1 g J i <aiflJ <_j-^l (J J"^"^ JjLa ^ q^j LaJ A_jJjJaJ Caj!£ 

j-a Ajj-aJlj Xjj-ail j g Hj Ia_j cjj_ail aXaj a aj ilj^u j-^J .A-jaUJI !_JJ^^/ t iliLJjjjjjillj hIiLJjjjjjIIj 

cITlUOnS iIiujjaIL (J^aj^M aj )-><\rt 'J^l '"^i afl cAaJjS Ajtiil (JSji <jic- ceUmll j<s eL> LjjJaau .llll aim-^ll 

iIiIxjjoiaII - a_WI a L i nljj aAj^aJI iiil <\j id-^11 ajIjj ijsj^- 4<jVI (_5-l^ '<j^j .taus cjIj^jIIj cpions cjLjjjjIIj 

La (j!cjjoi Ai!i 4 ill! t\\ i ua Aj^Xj lilLiA llul£ I «MJ^>J . J xmSjI (J .t> 3J (Jill l_ iiiljSJIj 4 !*»a llll n\ i ii-s II .1 iaaj ^^all 

1 g n i (3j2j^ j»Lki L-iL^jSlj .xis cjLLo^ cthetas cj!ip csigmas CjUJujoj crhos dljAj-Cilla i-i^;.^l 

"t a uu£j" lllLjJaL^ll (jl j^jj (jl (JjS tj^y 3 l -^Sj (_g '^*^J L)J 'aSIjj! |_^ij -Aj^C. ^iSI AjjJaLj lllLi^aLi. i . llWlJ 

. liljj ?.Lai*JI ci*ij jl (JJfl ill! «>J 1 1)> 
jL ALax^l A ajaa II (jfr a!!H3l SaJ «\j jl iiil]>JJ JjJ tLgj^fl^J^I ci>^' ^gjLjjaill JjLi. t ^H V ^ ale (J _ia 
Lu)a. ^ILiA jl ^ Aj^/ Jlj .^Laol J^^/lj t^ilm LaAO^.1 c j^La. LjJ jjjj£1^I liljLoi t a i ^»-i (jjJI <al^U»a 
cj_4joij^j| jjl£ Ji^.^/ t ^)g-"il o-lc- ■iJ'Jj C(jiulL^ i^cAi •Aju id A Aa mi (J «\^.J A_j| JJC- c jjjj£Wl£ A.mq'i a^aJU 
(_2 ^ la \i j^ij jjjJ^i'^l j! i ii «\^ IjLuus liljj ! t\\, 1 1)-^ cA-iAirJI Ai^ill ^ , «\, i aj jLjAJ Ajjj£il Ajtii^/I (JjjjJj (_5-^l 
ASS ".AiLl (^ia jj^I aJ^UaII di!£" :a«j Lua lill^jj JUj .LjUjI jj^.U ^uaa ^11 ..n LaS c^U-all sUj^/I 
SjLaU (_gj[>All JLatSI ^gl j J hi Aj -..1 i,iia J£ jl AjJj ^l l^p-3-a JjJaJ (jUI cpOSitrOII JJJJJJJ-^I J-Sj 
A_iJaxj ^_a I i >r> j I «\g i >r> J jjj^a.yi >n La^jii iojLail jL-ixxs p\ i ii-sj ij^La -ij i aa Lx-a x^u^.lj t a 1 1 ^< Ijla ,tJ i ><<\ll 

.tliLjjji 

(. , <\, i d"i /j-^' ajj^> oil o^AUall U*^ UjLaj ,— ajj2 _J^)jl jL^ i jjJJJJ>JI A_}2 ^^Ja (_5-ill AjoiSJ lllSjll ^Jlj^j 
^y&\ ! <\J i aa Ljajl IjjSiu jl f.Lai*JI ^-Ic j!S cAaLaaJI ^-ij .(_gj^ll jjJ hl-rs «\ll *-a (JjJuaJJ ^^.{xjSi)}) JaLiajll 
Jal Vlll 4 (J_Jj£j (_£>-iA C /g mj^l ^-jLjjjill t 8 uuSl LaA-JC t ^ A ^ 1 aLfc J ~1 «ij . j_jjjjjajll ^, , a. i in A_c.jjj-a 



^ lHaJI d JA uul i l^j>i]l <jj ijSJV'- 

^jltil — *GflJ (_]>iL*-oj . r j' iaJI 4x. j>m (Jajjj a (4 JA uul (JjLsLLoj ' ]Ai ^» AjIjS tjjjl ajj-u^- 
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jj£j LaXifc ,—ja, c4_jS,j^Cjjjill 4jaaa_^al| ,—lc- l&jjj^a /g-iiJ PJtHLL 4 ^' r"-^— *' U' ^-?t! U' 4-">A^lj C/^c-l*-"^! 
.4_jjj-a jjc <x_iil J; UaJ jl a^L-<ul j-^-«J ^-^' ' > J^ UJ-^ pLaS«JI J JaJ c4ili_ii jx f.Dj_ui ?tjU_^3J 4_ili»«i 
( _ s Jcl 4JJUa]| 4_Jlc- ClsljjJj2j Clsljjjjjjjj CIsIjjjjjj <_aAaj jl 4j££Ls eljiS j£-«J ' »J^ JjVn jl sjaII ^jhh ajj 

aljj L-gj3 ' '^ SJ ( _ s -^ ' {J>j\ "','.'" J^La-a-jJa^ I <Jla> ClxjlS l_Jaj-aC. jjS'VIj .(Laic. A,r Tilj (JjJ-£j <U %\ <JfLii 

j-a I.HX- jl jjfc Uj_uiVjj • LgJ*. ajj-aJa-a Cj "ijij celj-J UJ-^ fj-^ Clll «\j i aa II sXA jl (j^ajjlajj .CllLjjjj£ll 
AiLjaj c4JalL]| Jaiaj e_fijjjt»o]| \xu>l\ lilfrAJJ (JjIjojII J^ -> «\ > ^> V I jl ^jjj ( j^jj La£ tlixuJa JJj^u jl£ i_)jlau3l 
jiL«J V AiUall jL M '"V'l pL«L«JI £Jfll c^jlaJI lilja-JI p jpa.1 iiaj .k-illl jl Ajjl^l A^jaJI 4xa£ Jiaa, ^Jl 
jj-Xj 4_aUa <_JfL-ii is-^- Jfal" U-r^>*^' lc- 3 *■*— •J' J a JJj .-» -s<ul j-u i"i ■> Tn /j-^' &jj>aJli . ja& ^j J3 laj jl 

^Jc. 4 h°iU^I Lajb j£-«j <ula < jail ^gJJ Sj|)aJI p-UJil jl (jSISjaVI ^Jl <j-aij <jl jj£- Jjj^ j^-j $4ii*JI 

^ij .^>aj ^jll AiUall ^LjaJ V LSJJ^ J^-^ (j-Sj J^-^J (^1 <SUall j^J .^j1mm> <J£ ^i jjjlilll 4_afLaj 
Jla^jJaVI jli 4 jjjjil^l ^1 4ilJal <jt c > H V * ^lc c^Jjj ^jlalljj ^jal c^lki ^Jl ^JUll aAc^ aJjU-o 
A-2Uall j-a /j-^J La cJ^JJ (_5^' '(_HLRJ^ ls^J^ sLajoil /gJJ-a ^>JC. j^ij Lwalli. I «\J 1 aa ^tJJJ jl ' . '7- J (_gjllrul 
jjjj_jjj UJ^so Ls^JC- CjAa. (_gjLliJI ^_pLv-ajJa^l jl ^-.ajja ^JjSI cCllljijai Clljo ^*Jj .Cll^Xauaill 4jjlj^l («_ sLj 
( ^U) f.Lui*il s^A j-« l^a.lj jl j-aa. c4_Ha*JI ^ij . jjjj£llj jjJjJJ ^Jl t« 4ijjJaJ ( JJJJJJ j-« -^-jlS <JJ&I jAl 
sXA jl (j^ajJlillj .t a utlSj aJ lIiIjjJjjjjoj A»4_uil In mi jU IxjI flJ-gJ ^/l I nif. . J} Ih'il X3 Cliljjjjjjjjj ^ , «\ , 1 n*i 
jjijj .L^J J>a.j V Ujjl^ 4jjoiLa»a. jj^'VI t a miIj£1I j^C JJ-Jao c4jj£ jl A la mi jj^ CJjlS aAj^aJI CliLaxjojaJI 
j-a ^^J ^Lja-a jJjjjjJJ (_gjLliJI (Jj\ ^ «\ 1 >x)} I ^-3 *jLjall aJjojaJI ^..^mi'i jl ^)J^I Luj^Ls jjSjjoi 4_j| ^*j L<u2 

( -l\ (Jj aj ll /j-ic- Hijjjjj J «\^j (_5-iJI l-« ?m 1 A-i_gHI Lj3l£ j£j aJ (3j3j _^a. j»« oXjAa. Clil <\j, 1 aa L-iajoi j^Jj 
ajill :4 aUfJaJJ 4-«j|j aj& j-« cJ^I (J^ *'cr J ^ J^-^ ' ■ ! * '"*"'"' l!!^- 1 ^' '-^ ij^- - ^^Vb "UJ^ f>Uuajl ^jJ JJJJJJ 
Jal*J (_5-ic- Cll^fcLai (_j^I) <JjouJaJi»4_^£JI ojill j^ <-_a*jJal ^jA .■> H* II 4-ujj-a j^s J^^l jj .AAWjJajl <Jjjjil 
LaS jl — LgjialjJ *-<i I (S^J.lK' tSir 3 U^ L - J Hi^XW J' L - ■ 'MJJPJ^' UJ^ AAutjJall ojallj t(l^llaa.^L<i a^fc i . \Ua 

.I^jI£jIjS (J£>ia jfr i±3U L«ua ^ISacVI t _ s -SJ s-LJaJI ^^VnMi 
LAjjJ jl j^JJ jl^ liuajj ,a^a.jx CllUjjjjjjll jl («-lc- (J^JJ ^J-^ ij' <-^ ^°*" ' '» 1 aJj jl^ifc ,_iJaaj| 
jl jj-J^a-all aCJJ-joi ta^fcLa^ (^-^J • j^-JjIjJJ 4_jj|)1I 4_£pJI A j<\^ Cli^^L*»<ij 4_aliall cJ-*^ i^j- 3 l-» S3 J,. 1- ! o"n 
L^J jl /j-ic- (»J^I CJJJ^ ^J^J ij- 4 p^H' LS"^") ^-JJ^ jjJ *- A 2JJ ^'^' '*' UJ^ 'J- 4 "^! 4-iW^ lt 2 "dlJl£ CllLaJjajaJI 
<ijjJall (j-Aj 'J^l /'J ■""> ^— * (JX-'i^l /j-ic- J-JiPj^JJl U-*^ Wi^ (JJ^"' mi«\|| j^a jj^J mij .1^^. ajjir 1 ^ <Jj£ 
.o.ija.jx jjc. l^jlS t(j^aj^/l ^)jc- (JjllaJJ jl «_ualuu 4j| JjS .iSj .s^jaj j-u ^ull 'o^r^jll 
LaJj .Ajioilall uJ^a. S^SjaaJI 4ju|^1I ojall Jj^a. jjH'nll j-a Jj_)a1u »usl\ ' .'^-J c Lliljjjjjjjjill t '< mi\£ f.Liu^j 



^^.jlall-aju^ll (_^j3 ^j5l (Jl ' ■ lj^)52 ^A a la« II ^HJ- 
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1 Vihtn 'QJ-43LW CS - ^' UJJ4>^' (_N < ■ ^>J jl U ^*\i Lr-^ '^' 'is m^r. oUaou <j_a*j jl 4A«_jJa3l ojJUl * J Hi i aJ 

A »j;h1I (j^ji cr^-J •*)><• t$& (jJtSjul <jcbull (jl jJ Lo£ I.AA jjfLiiaij ? jjj%)jjj UJLHJ^ 7T"JV > Jt - 4 '» «^">j 
<_>C-lij3l <— al ujj£l U' , '>.] La-a c^—ii^Xlll Aa. ,_ll A l_n i H j_jJj__)J ,*— « -AJtS 4-a-iL^aJ (J-aji jli c jJJjJjJJil AjaJ uul 
<j£.lLa (-3 77-H? ^' 'U^l) "dj - ^ J-* '(JJJ-aVl (J^J-1 j-« pJ>£- rj^' ' ^ ^° ^ (»'- c - (_c^ 'ij-HJ ■ W^ ^J^"i"ifl 
<— al m*i^V ijJUa 4_j^aj3 lilLJA jj-£j /j-^J /. iSj Laj *_iL<ul ^jjjll <_pLajl (jJrLr 3 L> fr L - J 'JJ-^J^J^' (J- 4 LSJJ-^ 
<— aUujfOU ?rj^ i ^1) jLgjaJI (jj-^J (jl utljJ La c jjjj^ -iJ-A^ '^AhJJ J-* .j"^^ ' Di*'*' ' " ^*iS • j^vjll (Jj ajJl 
,^2 UjJjjj <JC-Ua3I i_u2 j-a jjjjjjoj a, a i ^>j cuua.li . jj^alij lajjj . jJaiiilj t ^jjiiLA ,-i (JfrlLs (-_J^)3 al» i Hjj 
(_3 SJaJ ca^L<Ulj a-iLall ^Lja-a LllLa^L^aJ jl 4jjJajll ujJJj . UjjJJJ_jJj UjjJjOJ -i-ljJj .-»J ft > aJjl jjj fill Lagi_iil£ 

.cliujjja 1 1 nil ^Jjj <j£.lij jAj cJclLall (_s ^tjtiii jjj4>^i lS>^' *lP U ^ ""' ' " '^-"^ Cj3jji (-ij .cliujjja 

CJA^J ^all c^aj-i)*!! sjjJall Clijjlaij^ Sa«uJI IJA jU 4L_Sujjl£jl s-Liuj LgjoiLoil ^Jc aj ^all diLja|jj£)U laSjj 
jIJA t a uu£l cUskjjj^. LJ&iJ uuLoi ,_£^j c|^i.lj . Cliljjjjjjjajll (Jj «\"i, i a '/jJljJ JJ%^ tljjjpSJ ^yi.^/l ^*J Ia^^.1 
j-a jjl a_jj Axjj .?rj^j-<UI jjjjill f.Lja-<il jAj ^/l c<La jj-iMila Ia^JI (jjj*. ")J LJL^ t« ll H°l ale t jUUUJl 

(eJA jl t jUUI A-£)ill jjjousjj L-UJUl 'o)^.LS AJaJjojjll aj^i.^1 aJaJ ml Clul£ Ai-a -AJjia Ua_jjJu al*j| jtii.1 
Ji*Jl (jAJaJU jl fj-«ul /j-ic- ' . '">J ' J^iPj^' "SiX^' "^ *' JV *'"'' ajLows jjJJi3_>i"l W^ 3 ^P c^ ^*^' 4ijiJl 
a^il Lllljjjjjjjjjll JjaJ ml j-^-4J 4_jli t4 'qj'q^t^ 4_Laj LaXic-j .^|^Ja_Jalj J q* <\\l (j^al^ja^lj 4_jjJajll j_a. ^j.2 
^)j£l j*\ ujj l^j la n (_gjjj]| all*JI jJJj LlllJ ^-i (_5^' ^-jj^'"! (—alLiill ?rj m'ul ?CJj>^3J Ia^Aj .,_gj^i.^/l ^)AljJall 

■ A£jju4jI ^ji Ajlj-a JJ^Ij 
.<jj*_^a JJ^I ?t .1 > aJ 4_jjaallj 4jjJajll jjj JilSllI iila jli c'oji <jjjaa «\ti 4_J^/lj ClilijJaljjll ^l^jj LsAJfc 
SlLu aj g •si jj <\<\ i ^ij m jj-Jj-^ «\llj j^axj -.g -s^LaJ (J t^l 1 g ')^>.rW ; 'ill Clll «\J i aa ll jj^ t^ii>n jjjJ-i'i.all-3 
"ill 4_jjj£]| 4jt_ii^/| jjlj ^^3 ill! <u. i aa jjj^a-all t '< uSSSj i a jl .<Cu^L-aJ-<ul pj. i a e\\\ 4jt_iil plki j-a L^JaUjl'^ 
CllLi/s lilLiA jL£ L-a jlc^joij . ClsLu-AjoaJl lilJj A_jj£j jl j ^flj L-a Jj^a. jjjJalall j^qj mj (J^aj^/ 1 * '< i aSj 
j-« -iJJ^' J^M P-* l-^Aj 'A-flljjl c _ s — ij CliLa ( _ r jll CliLajjajaJI lilJj t ajj i ^>"i S-Laj jLSj .Aj^-mijJj j,'^ *<j*» 
cAjjllI L& , <\. i in CllL-a (_$Ajj CIsLujooJI jj JjS t(_gjjUaj]| <_aillj K—aillj l4\-> mil ^jjj 4iLjalj .4o>s_^a£ll jl^C-VI 
C1ijj1<i|jLjuI sXA J-^ j-« p4j-JI ls - ^" 'ij~i 'J^' ^— *J^-wl ^Q <■ ■ """I /c-A j>^J 1— *£j)J cA_j|^*JI I i >-i\\ j- 1\. i ajj 
i " 1 aj liA J^-iaj 'J^l ' '^Jjl^'io (_j-lj ^"l^=kj Lj^j . JjLJa AJLiuflj (_jiJI aUajll jli cCll^jUull s^A jC\ ca^J^aJI 

. jU _ JA (JJJ* ^juoI 

6 1a 1 g jlr. (jilalj LajSLI (S ^\\ <J\j*1\ ahVi mL <il i(j52Jl£ ^ jl£j c jLa-J^. a^.j c ^Hl ^ aLc ^ 

L-ijLijj ^g-S i " 1 h'q i ii ^jjll dil <n i aa II j-a *>2j <J2 LilS-a (jKj jl p UaLuil t jJjjja-aS (_gjjUaill t '< lllj M.j ft. i ajjl 
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^jjc-j . jJuluS CIiLuj— ^jjoijAiA 4_lj ajoib JJJ^ll (_$^ljll plS <_ji Jjiu^all a-iSI i " n <u a .iSj .4Jijj| Ajm.Vlft 4JaJji> 
(_5^jJI (__L^ajlLj 1 g i ujj cXliajll (—jJaL^ll AjoiLoil <£-lc- 4_pLa!ill (JjjjJall 4jajoU jLa — <_L> Jjiial '^-^-^l U^ 1 -" 1 
<~lll n—uLoJI Lijxjl ■>_; iii^^ t ClsLu_ia»^. — 4-aUaJ 1 gql^J cs-^' l -^- 1 j>*jll ' *" *'"'^' c ajJJXlx>£ '>Aj .ajj n<\ll 'a I Ja 11 
jl (JjjjLj-4j£JI i^j-Ic- 'tUJJ (JJ^> ^j ? ( _ s li.WI Jjaljjll ^ ^J- 4 ^* U-^J • '■^Ac^" 1 '*^ cs^ C^^J^ ^H ^*^ l —LM^ 
Laj l_jj^a> jl£ jLa — <_L> (Jp 'l£JJ^' Uj^?^' p-^ p^JJl jjauJaJuaU jl <_Jj3 (JJ^U^'J UJl£-^"^' *— *' "'"^' -2J " 
jj«M >-i Clll <u i aa lilliA ClulS Ijl Lajgia jjfLijai 4ja-alj^j jl 7"Jj3lj . lg^.liao jlS ,_jJI Clll «\j i aa II pjjii.^/ cs - ^ 
CliUuSJl liiJj j-a jhni (-3 (J?jJ>a ft 4_j| ajc La.AJc- 4_ij.iLa> JJ^I I i «ajl a-la^j ;»-">l J-^J "tCl)L£jljS'~Cjl <\) ua 
4 <\K1 .ijl mil Jailll jl LS lc ^X^\ ".tiljLo jl i h <\1 Clll£jlj£ CIlAj" IjJjUj^. (J n «\J "> 1 l*Ljj (jxl£ <l_Ja j-aC. jj£VI 

(".quorrhk &>j±£ : jLjp a+^L jj£j T \quark ^jljS" 

^_Aj cAJtauJull (Jl 4iLjali . (JjUj^. p AjI La£ jjjH')<\ll aJ^Lajj jus - cJV p ^i' iAjtjl (j^aLvil ag-al-liiail ,_2j 
aXgJ LxJJa Aide Vj ".Ljjl'j "A $£j" ^ <\„ i in a^jja-a ClllL^a J <\V) Clll£jlj£ll jj J_}3 cLlaHc ^jj <i^aj ( _ 5 -ki 
Laj3 LgJLa^ j-afLj ".augj'j "t, 1 ! ua." jl "c<jAjx"j "(_gjSj" /. . ft i aj jl u^aJl j^-«Jj • j_J^' j' ^g^"" ' " ^"^ 

• LajD <laia JJ^I a^J^i. Cli^AjLaj j-a cjAjj LaS c<joi£*j 
jujlc jl£jlj£ (jfLiijj " .AmLjJ' j "4_jj1c" Clil ^£jjl (, , a. i in cAj^lc a^La J*\ ujj <~jll Clil£jlj£ll (j^i aJ LajS 
.JaJUa <— LI Ij Ujjjjjj (_£jic- liljlj^j juli ") jl^JljS (JS ujJj iXUd (_gjjUaJ <— Li Ij UjJjjJ (Jj i.i liljlj^j 
CliujjjjaJ (-Jl Cliujjjjjll uj^ao jl A <\\* > 'r-i\\ ajJall >jh)i in t^ jig m Clsl£jlj£j '^jlc- Clil£jljS jij (^JJ^ 3 (j^) 
jl A_iJj£ll AjtSu^ I ^gj jg K) ^gjlll 4_j£>iJI illl «\j i aa 11 i_u£jj jLSSjI jj 4 lilli ^jJj 4il_Jalj ( . Xj^. j-a *^kjjj 
(_JJa aJLfc lilliA QjZL jl i~XaJ c4jjJajll i _) 1 K n LaSj .<_Sjjjt-aJI i—u^ill iiljlj£JI i _l 1 Kij t Clil «\j i aa II Clilcjjoi-a 
.meSOn L-Jjjxa ^.^ n Uj ma ^*\ Mijl ^L.^a iiljlj_Sj tiljIj-S * <uaj3 .aJ ^>oll C1jI_£jIj£1I j_x J_xlS 

(.cj1£jIj£1I jp» Jl&j V deptons cjIjjIJ i-^.d jjl\ aJjUSI ^1 (^nj ^1 ccjIj^^jjjojIIj CjUjjjSWI) 

(^JjL Iaju ^.ft.Mn (jill a£3l Kj'^jo c&^ l^jS .p-lfail Lka^aJl li^S Cjlijaj AjljJ Jj^-a jl£ lilli j£lj 
^Laao jl j^-aJ V ' J^l ^ ')» oj 'jl •<J^»iJ Cllijll (_yi Lgjojii AjLaJI ^gj l-Jj^J L)' UJ "J ' ""> ^ L>^-*^ ^ c^l*iLai^U 
A-a .VThmij 4»ajl£a (JSVI jUaaII Jajlm La aji ^ji CllLjjjJ^J'y I jS jj U*j3 '(^>al ^>*aJj • Uj-mjj 4j<a£jl plij^/l 
lilLiA j>SJ jl j^-aJ Vj i4_]jLala tlijjUl ^LS qjSj jl t-J >j . jV. . aS? I ^SUall i-iXiJI ^i Ljaau lfr-Ja*J 
j-a j Jj£jl (_3 t CllLaXjataJl jl jjjjujjall ^j c4_ijLalll AjjjJall jjjijx U^Li. j-a ailaJJ ijlalj (cAi • » ' J "J^ 
4jj^ jj^ |_gj^i.l Aij^a (j^aj^jal ^LalaJI JjJaSj .4JjLaia 4_}-aj^ LalSjl j^Laao jjSjl_a£ (e-^-- UTj "''*•'*' iCjV LaJl 

cjl£jlj£ll cj^U. jj liLaj .^U.u.nVI I^ju (^Jj ("...cjl£jljill frluLmU cCjL^JI J£") <jJiU AiLjaj ^Jc 

I^Jj .j-a^/l AjlgJ (_yi jJ^jUola jLLLlaJ-a jl£jlj£ c*Jlj]| ^ ciilliA jj^J jl cijAic- ¥" jljll" Aj^J (_gi Ij^a^l 
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jl (jjjjVl (Jl "■ ■* " Aj a i in j-a J-iSl ^Jy^ CjIajoi iffAj "'el^Jj'j "tfrjj i ?*>••>" J "t«.l^<aa." Clll£jlj£ liluA jl 7"J^3I 
aj^c jjj^J 4_iU taJjoj^. (Jj^ ujjj AJDlall " jljJ^I" 6.1A j» alaJ La.ljej . IjJjil ^jJA u-*^ >-^ i J^ ' ^V' L H>*^' 

.l^jj] (_$Ajj V '•— SJJ*JJu t Clll «\j i ua 1) jli U-ifl&j .(j^ajjl 4>_ojJa j^s p U, ui£ ' jjlil 
4 la Mill" sJAj . 1 gm^^-a J.lxa]| i " ua j-a ' ji*-aJ V i^j-jil ClllL^all 4JtL jji^l jj^' 1 i aJ jVI s-LalxJI jl£ 

CjI£jIj£1I a^jj (^jjl A jjiaa SI pj^ill c^jjall SjiSl ^^ jp» Jfll j£j J jji=>JI c^j <*^ ^ c^i '^Jr^ "^Pj^' 
(jjjll (jl ulij n-liLJjjjill A h i a\jj A) uiu~ijq£1\ <J-a^j La£ LaLaJj .(_£j_illj CliUjill (Jj^ iTi"u I i ia*J I g i >\* J a— a 
^LJoaII JjjjVI •'(J^- 4 CjUajoioj tp l_ajl 4j^j ^^i ^Ij ^yjil cglUOnS CjLjjlaJI ( _ s , <\ i in Clil «\j i ii-s 4Jajail_aJ ci-*^ 
di^c-Loi cAjjUjj A_u^j Clllcj <\-^ *i ^jj Clll£jlj£ll Aa.jp ^yjll c LlsLjulaJlj . j-aa.^U ^LJoaII jjJaa.^/lj jjJaOU 

.allxll <JfLi£J (J^ l - J l^i>?JI <J^-"^ ts^l <_£>^l <J^-"^ (a^jl tliLftjUaaJI Jj*\ iTn ^jifc 

Lai*i .^-aLaJI (jjjjtt Qj^ jj-^l tP) ^ kill '.'h^ 4_il^ u-^J r»J <j^I jb-Wlj ^&M ciil $Sill (J Jia. 

cAjjjCj c4aiLoij cAjjlfc Clll£jlj£ Jaia (jj4lJ :4jaLjal Clll£jlj£ LjiL-a jt£ cAjaLjal CllLaJjoja. lIiIcjjoiaII ("nin-i 
^La-m^/l - '^ SjiiaJ'j "<JLaa." L-iajl jl^)Ja,VI jl-^jb^l ^^-ajuo A2j ".4-a3"j "tSAclS'j "cAJjS." ^ <i . gj Clil£\jlj£ j£Jj 
.^jjJabj aJlfr JaS2 IfrSj-lj jl O^y cs^' ^jlsu-oJI ^j (_gjjUaill <_alllj L_klSI j-a sljjia.1 (_$ill ,_$Xa]| J_aa. <jIc.^ 
t a uSjSl .-i W 1) (jl Ijj t (JjjIj ^> ii a^j 1 ! a «\ll jJaill ^-^^J e-[)j L-a (-JI -IajIj -1*jI AiLows ( _]| ^l^ia^/l (JjjJJa ij^J 

. dl^AjLalll j-a a_)gJW 4£.jA^a 
Clll;! ajjl ^J dl£jlj£jl ( a .y^j jl sj-all IajI j^-aJ V <jl j-a ^JjjiJI j-a p^^ji (illjA jl£ c4_jI^I ^ 
o_oi 4_jI jX- ( a JJaJ ClulS cdjLjjjiSaJI 1 $ \ <\^"i t^-^l '^JjSjl *>*!! jl X«J Laj2 Ijj^Jal jjjjalall jjSjj .pjjoi-aJI 
jAjj a^£all~<aUi)«\ll A-a t a* t ^>"i c4jjouJa^£j|j 4aj^laj| cl^j jt.iVi jl j^-aJ ^-jll i_$jiil jl A-aj •L>i^ j- 4 ^ LaJ<i 
.Lg_Ja*J jX- CjJ i^i^ LaAJC- (_£_ail > " ia j > ^il Clll£jlj£ll jj_j 'aoill jli - 4iLoi-aj ajib sX^akJ La ^^3 A ln<a LujiJ 
CliUjJjjjll U^j3 jj Ki i in ^—Ull pj, i ii <\ll i_jjUvjj .j uSh jl (j^-aJ V (jiaJU Lajl Cjj^aJuS s^A (JjaJU jl jS-aJj 
(—3 (JjSjj ajjjr i <-\ A hq'i c^iljll ,_3 ciilLjA jl /g-X- - lIiujJjjjII 4_uj liluA jl /jic- 0^-^ ca^iu-a ajji ^>j t JaJJ 
jj (Jlijj . JjVI ^j ■^-la jjTn 1 1) a j^sj pJLc- (jj cl^J-ail > " ua j^ tSjjaj^a CliljjjiSaJlj Clil£jlj£ll j^Jj . (Jaljjl 
j-a #.LCoj La jAI a—LSI : ( __jauJaJi»a j^ j-a ^JLa-ii i -1 M p 1 JadSl <Jjla«a 4 j i'n j_»Jj_>J j-a liljlj^ ( ■ O •> 

. Jxl£ ^-jouJaii-a j )^^ A-a LajL ^-iiLaij cCll|^a]| 

<LoiU3l cjLaSV I^OiJ C^LlJ^ AjSjjol^I <JJUjJI 4-aKll j-a i\jj) LaS tl^Ajoil CjLjjjJ^lyi CJJ uuSI 
AJC jJajoi j»a s-lAj^al ^^A Clll£jlj£llj .(—Sjj^all j-a A ■> hq; Uj4j3 -IJC S)iia 4ajiU> CifuuSI a^Lall jl ^^-al^all 
C^-jJaLail jjiil CjUJOaU m A_IL-a ^—93 .<J_^ia]lj uila 4jj£ /jic- -iAJ*J V ^■^Jr'JJ '^J>^ £e^ LaA^xSj . (JjUj^. 
Clll 1 >-i nj UJ_^ajj Lllljjjjjjjjill *)}j\ i"iq uSSI i^jjll <J^aall j-a 4_al£j c<jj*_^aj c<l^ j jj£j JJ^I 1— jjUvj ,_^3j 
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jjjj-a" <_pLa«ajJal Lgjl /g-lc- I (S n 1*1 j-*-^ <Jljj-^' ^i)-" 1 l -^[>^ (JjJJjLjJJ 3 ^' j- 4 j^i>^ ***' V> J t s-j i all 4^j^j-«i 

.^Lia-a (jplfij (Jjls ^j!i^ (j- 4 4*Luaj]| i^jjjaJJ La£ t <JfL*oJ "'(JP^ 
Lajl-i l-ijixj ^jjS'VI Cjla i^j-ai) (j-a Ajc-Lou^I <fcj«\-^ <\ll 6.1& a^3 (j-"»^ i_5^-* U_>^ W^ o^Xa (■ l s-^> <^JuA 
i_Lilj£3l j^i SaUnJI JaLaJ^I jljj ^ AjJLa L>jl jOjj ^all jAljiaJI cJ^jj Lu*J ^all tji.^ll «JL c<j-al3 JUS 
?Tju-aJ (_gj-lil jj-^ (jlj, i in i) (_pLa. (j-a 4_jj^]| CJjlS talc- (J£ JJJ-a (*-*J • ^- a ^' ' ■"'I o" Clilcjuxul a^a- (Jjjjia jc 
(—3 ^AJtS ?r_g, i n*l <\il aUaill (J±a AAjxji LujSj i_j*_^al jtJU^aJ Clul£j .4JJUU <a.jiinrtl) 4iLui3l QjJ Lj^jSj 4 haJ i o fl 

.JaAill ^Jj f-LaJI pja. 4jJaj2 ^.la (jl ^Jlj JUSI 
^Uiill jJjojSjj 4_j^au3l a J «\ i ^i"i AjLjJaj .a^jja^a A H^.jLa 4»a_iail e<— i^u ^jaj ^ 4-JI .■> W 1) 4Ajoijli Lil (Jji 
4_j^jj Lu ?r, «\ i in ,-j3l ,jA AjjJaJul : (jjuiVnl (j\& La£j . ClsLjajjjS^' Ij ^jUail j\j <\"i i nu A,r, i in <\ll 4iLui3l ,-i ajj-aia-a 

\c. 4 hq'i jl i jiJiLaia jjjoauuoj jj^SUjJ 1 <\g 'il£ (jLxil^JJ (jijuajlflj (jjiaaSj^a (_gjj La-lifr ciill^ A-aj . JjjliaJl 
f.U_^£JI i " n <u i) ,-j3l a^&Uail 6.A&J . LlsUjjjflW U (j^jj (jl LaLaJ Jjia-all j-a jAjj 4jli cpjia al «m ^ ,-i <auij^a 
^gJla. - (iDLoilj tllLjjUaJ <a>l*iaj La <J£ _ -UaLonll Ajlc- (gj 1$ lj» utj jj^J (jl (j^-*ii J-*a^l (j- 4 _>A^ (*^ ^^ 

.LLallc (j-a 1?^. c-iAtJ J& ^—11 tj^JJ Upl 
jL*JL af.jXa-a]| Ajjilll 4-UjIjI (j-aj H-lll£jlj£ll ^jjj Lllljjjjjjjfll ^gjj Cllljjjj£l , ^l j-a i_j&ij La^jfc tjj^ij 
jj^I (Jjj j-a JJJ*J Ujjl ( _ 5 Jiai I^a 4_i£La Laj^. t a i^iljSJI ^jjj (jlWi j^g-HH Clllcj. 1 1) t\\\ ^jjj ^Jjl^ 'nil (—fijjtll ^j 
(jjjJalail 4j ujjj La Jaa2 (jjH^^AJ (jjjjs«a]| jl qa ^Lul ?r J i r-i j~ <2Jj IJjtoJ jVl /jJ^ CrtJU^ (Jill S)^.^/l 
ClllAjt-a j-a Jaia <__all*jj V i_s-Aj i ' (S "> ' "^ JJ„ i nil aJ ^ALiLailj .i&LiLail jjj <*■ i nlj oj^S lilLi^a . ^Jj* i a jjSi 
.dll^*-a]| .-< J «\ i <V) LgJ la3j aJ ( _ s *ill tllLuajll ^i«-a j^s j^lj CIiIj^jAII jjJ^>La 1^")^ t aJjMj 
(J_»A jj|>2 .laJU jl fj-ail /j-lc-j . 1">J"> i «a Igjrtun Ajjljoic lIiLjjjjJuj liluA t'UaLaU jjS'VI <Jjaall ^-i ^Jja^ 

"111 ^ijLul Aa> ^-Jl "tsjy* i ^>ll ajJLUl CllJlj^sJI tuu jj-^ nnlj ,<aji*vjl |>JJ^ '^Q U-^-iy j' *^JC i_A2ljjj ^^ia 
jj^I CIiI^xaII tlul£ LaK (j^lj . jLia'VI jASU LuiLuia> ( a i^ilSJI (j_4^J jl U^J c^jjljlll jx s-]}^ *■]>?■' J o1 ■ ""' 
jjjj UjJC- i^JAJJ /j-JJl <9J*_iJa]| *ajl_kiV I Jalijll jjj CluL) jjljJ iilu^2 .?rj-^ i "-ill 4_JajC ^)J^I ClulS c4jjoiLa»^. 
(_3*Lj ??rj^ i "-i Lgjlj tOLJa* a I^jI : jl^S iLvjl L_taLjjj 4(Ja.ljjl ^ji CIiIjHt <\ll jjSj LaAifc c4jUpll ^jij . Uj-la-a 
''■»■' ■'" ^-i jy^a <JJJ jia^ taJl-i liluA j^ij c?7j-> i "-ill j^s ojUi'Vl J4J-aJ /jXi p^J-^-*^ jji>*V"' 
A iUjJaJl ci* ; '.'*>**'• CT^ LT^" "^Ll^ j-a j»^>SI ^Jc- tAjU ("LjsiaJI j£- A-a^Lall Jj^sS fcJaJ m' La^JC- ^Ji 
aj i aa ^jJj <JjJajll ?rl*lao ?Oja**jJI 4jtlUll A )£ «\ll oi& a J «\ i ^i") ^ La 4j£)JaJ <jj^i»a tlul£ Ljjl al caf.j^all Clllui 
(JjuJj t jj"Vl — >tijia]l ^"Vl Ja^jJ /-*ia> c<JaJjJaj 4JaJjJa |_JJ^ aJ <— S-iil£j| f.UJ aJ Aa3 .4JI uJuSV (jLboi liluAj 
aJ_jaoJI jl jJi AJjii >i jKl id'i La j_JaSlj .jjUoui t a laj t") j-s j ^AJjJa (j'n.T.j jl (j^aJ V (_$-Jl t^,.m a 'i aJ_io»aJI 
(j-a 4JjjJa 4,1, i d1 1 1) j_a LiJajl s^jjslj ,j-°uj c^-j-ialpSl J^l aj i h-n A-a Jc->ij tAjjH'ill liij U-**J (_J-^I ' ic^^ly^ ' 
jLu_io»aJ|— CllLjjjj£lj jl CllLjjjja Cj_aaj| c4_jJajjLa]| Cll^lc-lilll j-a (_Ljoi^Lu»1I sXA A_jLjJ ^g-Sj 4dWj*LuiVI 
4_aala c4jjjjJaj^£ll U^XaJu aJJa-i ^") jl 4_j2|^c.jjjill ?olq i ^11 LllUjjjill (J')^'') . jjJafil j^ao /j-lc- jLaj^iail 
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(jjj ?rj-La]| (j-ajill j_a L_)LjJji-l i—Uj j-a 1^jU|^)3 iaAj j^^HH tl'iiiijjlLa *i-U ( _ ? jll ^^A L_Aj jjjf-lV lj . L_)Ljjjf-]j 
Jafgj f. ( _ 5 -ki <J-^ jl J-^-iyj -pLa-ill (ffjj id_ij;LduVI <_L-oj^ (j-&\ i ^i^ (j- dLjjjf-iVI j-Sjj ' * 'j"- tl Vnr.l CjIjSjJj 

. ej i ^ ll j-a Clll «\j i aa i) 6JAj c.L_)g_-j| j-a L-iLaJjoiaJI ojA jjJ (_^<a3jJl ,-jl 
l&.ilixj^al aij p> 1j3| ij-a c_!LiA 'e._j_a.j-a ejjjajl S^Llall jl (j^ajdiaJ LjjU 1 1 Lla SI ^Jj Ljjj££L Lj_C. IjIj 
(j-jj '(J^VI (,5-^ 'Lg-J CIiLuj ^jull AjjJajll ^)a._U jl jfLaV cIjjI t -jJJii-O aJ eJJjla]| jl j] tjl .ejlg-aJ jjjja«a]| 

IajLu (j^-«j 4-j-La <ji !__2 jl — o^j^ljaII dilcj, i i) «\1i .j 4_a.uj| (jjj uj^ L»-a '■^ IkM^ fj ' ""> SI Cy^ ^hjj ■d)^ 

j_a <Lo^U]| (j^aJU tjiiij .1.1a. AJUflJ c<JLa_a]| llA ^i Cjj^ajVlj 4jaJjaJI JJJ AjDlxll jj . <£]j^J jiLaJ J^-^ 
(_SjJI ( _ s -JJja_i5l a4-aj-~a_Jla .<_aAj-a aJe ^j AjjlaUjoiVI 4_ixilj]| <jj <v i aj La (Jj^C- LgJ (JsCuJ <_£_-! Ajjg.mll (_jia 
<— al uti-il ^gi dlLuJa ^jjll (JJJ-vVI a4-aL--aj]| Lai $ La-la 1^1 <Jjl*JimVI jJaill <£aj j-a ^>JJC-I 4_auau-_a]| AaJJoII aJ3 
LgjV La-la i <o 4_jjadill a j «\ i <*t\ jjjc-Ij i4_jjau3L I'ifil 6Jj_aj jV jj_a.j-a ■*) > aa llj .4li_va_a CJjiic.| jaa co^AUall 

. aJjojaJI L_iidu_£l 
L_)Laji*»a]| 6.1A <_LvJ LSJ^dJ ■^)>"^"' /j- 2 U-aL (jl jiLaJ La-a ^>j£l Cllljh* *i ie-^ U ' ^^> '' 'Pj-J^-a 4_jjadi ,_2 
LaJj (j^ij . Lliaull |_gXa AjSj 4jjJajllj . I g"n<\i>iLi (jjjJalail /jJ^S ^-all pr^Laill (jfc i " la J IS A^ajxall ijji iiljaJLi 
(Jl <\*X) LaJlJ lilliA ^aj cAj^jSjJu jj^VI <— iSj-ail JjLujj . I">J"> i «a slj^JJCl Laj3 A-a^-ail ^jjliaJI (j-a ^JJ^' ij-*^ 
JJa ^—3 L^jLoi (JjijXJ (jaj 3 .LaLaJ 4_AgjaJ (jl » jKi ujJ La-a IAji*J JJ^I '*>JJ^ dl^/ 1 slifJ AJaLMUJ pji LiJI 
(Jia lSJ^' ^' "J ' ^* J' *■ . ^"ows jjSJ 4JaLanj s^A jli c^)^! pjjows ,-i <J_^so JUj La^icj .4qh-s n <__ajjJa 

.4jtaJall V tllV^U jJjjo»La jj^J LaJjj .<£La-a 4j£)iaJ liiluU 
Jii. _a-Aj C(_gjXll jj^ aiutll J_Ja2lj j_Ja3l ajj-^a J^aj ^|^Jalj g. H; J a^ilJ j^aj I— aJj c<j^a3LUl LiljLjaijjj 
a_gjlj.il jl LaLaJ jjSjaj jjjjljjjillj .A_ull A_ul Llj_k._Ul Liljic AjJaLoU VI (ji&J-ail j-a A_j| ^-aa. |j_a> 4JJJC- 
4_ja LaJ A_jJa-alc. ^gjfc ^j-jll c4_xajjj| S^AUsJI jX- jjSli JJ^I JJUJJ LaaJCj .4 aUJJaJI ^j-Sc- AiLL-i liljj Cj mjj 
jli — a^jLLa JJ^I a;jj--aJ 4^_i.j-a (—Sjjia JJa ^ji Jaa3~ AjjLjj^j «\\l j-a *.|3^^ pj - " t_r^' t_J>jlja-3l A_ui]jj] c4jla_Lll 
JliLa- c_al >SuSV <j-a]lfc Ailalc <«ijj jLyVlj .Acl^SI (jJj AiLial LLajj t_ilkjj 4jjaj-wa]| ^JajVI saA u_aUuSI 

.aJUJI^ 

jjj la rt p^jL ljj*_ii aia c<jjall ajillj AjU*_Ja-l ajSul tAjjgulaj^-LlS 4JL_aSu-a LllLjiaJ jjjJalail JjJa J3j Lai 
jL^aj LaA 4jjauJ_ui-ailj gljj^_-JI jl JjjjoifiLa l " \ lilj .4_laL-u aa_a.j-a AjjiaJ c__a.lj J£ ^-3 ?.|j_i.VI -\^JJ (Jc- 
jj.Mj mi j ta^Laill JJC-j c^ - jJLulli j a j*' ■ " : jjj-Ljjyall ai-uii i \ ^V^ is^J • ^ J ' "J HjgiUI ("num sjjja. ajil jUIia-a 
f.^—ii ^—11 <-U*jJall ajjjllj AjjouJa^i-il JJ^JJ j^-«J (Ui ulla jjjala j-a cA_j| a^jLiJl sliu <jLjJ a^jLa. j_vi^La. 



The ts-3 Lrfj^ 1 *-h j^ *L;I Jyill jUc L-i^.jj .Andrew Pickering -1 Constructing Quarks ^ ^jUi^VI 4jxSI jll Uil J i SU ^ 
Frank j-« <i^ cs^ 1 'The Particle Explosion J^?- j^J J^ f j^j^W da j^ 1 m 1 ^ 1 ^j Christine Sutton J Particle connection 
&£■ ''ii.'H o! .Sharon Traweek -1 beamtimes and Lifetimes j^" 1 1 JsaJJ aj^jIjj^j^ 4^1 jj Jj ^j .Michael Marten j Close 
jJi^l i<jjLu^ a_>j-j S_ijjij 4jSjL^ «.ljl Ja.1 jj^j .Steven Weinbrg J Dreams of Final Theory ^ *&>U t-i-^=j <JS s^=.j- ^j^J 

.David Lindley J The End of Physics j John Barrow -! Theories of everything 
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,-jaiia ft jJJ>3 i \ *n^'i (ffJa. c<_JjLu3I I.1& A_LkJJ <— aj£ uja cPJ^i IjL^aljj .4jaj*_iJa3l <jju_^£J| ejjul ,. , a. i aj 

Ij ■> laj (jl (jjjjljjjill ,^5-ic- <j^J •'-r 1 -^^ (j- 2 rHJ- 4 <-S^ "'.' Ia>j^. (jVI (jia> clusjla <jjall Sj-aSI <j-^j '*'^° ' ^ 

(jjjlll Ajjall ejJill <JjJaJj 4jL*_iJa]| 4_jjljjg£JI ajjill 4_^>IaJ j-« <_ altjJ (_£jJI c<— SjjjcaII (_gjlj*JI Ja-«ulLj .-^ mjjl 
^^2 <xUJl (jjULiujI 4j>±aJ :<jJJtaj| 4_JjJaJ lilLiA cjju /j-lc-j • Jaifl ^H^?* lAWLP (j~j ' . ''?• J' 4^ 01)^"' ■ ""' 

./£ju*JI ho'ilu 4_ui /CI cJa^j V ,Ju> l4 nni 'ill 
■laJJ /j-J^I cClil£jlj£ll Ml :dil <nii)-^l) jx jJC-jJ j-« (jj^ SjLaJI jU C(_gjjil jjj aJLxil ajj i r-i\\ ojgj ^JJ 

Jeptons cjLjjjjIII (Y)j iAijj*-ail (jj=>^\ hadrons c_iIjjjjI$JI c_ili«j ccjIjjjjjjjj ccjIjjjjjj JSJS ^11 

^^all cClil£jlj£llj CliLjjjjllI (jj JISjj . C_il£jlj£ j/s J's uSjj V Clil <n i ii^~ lIiIj^jjjjjjjIIj CIiLjjjjSJ^/I j ft i Wn ^jjll 

^jJjLj IxaaI J jj «>") Lgjl <jijki.j y <_aJ j_& ,i_aJj #.(a- njj ( _ s -3 liSjT^ ,i*j cfermions ciiLjjj-a^all 4 ■> ^-^ ^ C3 , «. 1 aj 

j-« (J*\ uJJJ ajj (J£ 4_2^*j (_gjJI aJLaJI idvljLc. i_jl)Lj ^jjj jjul ia, ^jjj -1 iiiVn Clil <n i aa ti ojjfcj . jl*n m^U 
i j 1 afll AJaaJl t JJjjJ (jl tJJJ^ J-g-a A-a cu^aJl j^-«J (j^Jj ** , '"J *^JJC C_il£jlj£j t lIiIjjJjjjjjjj clIiUjjjSJI 
/j-Jc- c jljjaujj LagJ 4_j-aLi. lIiIjjJjjjjjj La^Jj ctaUOn jjlj-jilj (jj^-«l ILaA t(jjjj£l^U ^aj3j JJ^I jUa m'i 

,<jjli]|j <jjj*Jlj aaclillj 4-aall ClilSjIjS «^ c^Jljjll 
^aJ| jjjjljill (JjlaJj ( Y jl M ^jiaLSj <-_kJ L^jj .(_$j3 (Ja^o ^jjll cCllljjjjjil lilLiA t CllljjJ-ajall ( _ S JJ <iLjalj 

c4jjauJa^£j| (J <\^"i Cliujjjillj . jl ■> n 1 d!aJ /Jju Ijjw (j-« /a n"i 1 iUj • jjJ <-_jLJ jjjJjLoi (_g.Vig il ^-jujjall LgjtjJaj 
iW j iW i " n a 1 h c4_£^ia L_JUjj_jJ l- «\, 1 gj Clll aj 1 h-n I ^ U^")^ <aj*jJall ajill Lsl .Ajjall ajill t-JUjjliJl (J ft^.")j 

ij ftVi c _ s _iaH gravitons lIiLjjjjSI^c. C3 , «>. 1 gj Cil <n. 1 n-> lilliA jjj-Sj (y 1 ■ j-ij! (j^ajjiij tjJjjLull c_i|j)jja1j .Z j 

.AjjjUJI 
aJjLua (j>^J (jl (^j l>i-jl fl"'*'"' jJ ( _ s _Hil 4_*jjJall ( _ s _a Iaj_sJ c _ s _SSI Cli|j)jij]LS 1 no ft (_£jLj*1I JaAJJI jJ-JJ 
^j^ JafjJalb jj^J V IjLaIs . Ifruiu 4jj£1I IjjjSj L^J (jjMjJ^b (JJJ4J^^ •^i'^?jJ^'"''V^ cs^ ajlj ■ ■"» ojl Cli|jjL]l£ 
4ijx_jJa]| SjJJI 4_lak jj^J jJJi. (—3 tAJa mi jl 4_]j£ Ajjall Sjjllj <i uula^^l 4_lA=k til SlaJ V IjLaIj ?l^_jaij 
slgj (JJAC- (JJ m (illJA J^i ?^jill Ajuj^/I pljjVlj ojLJI C1i!)\jJI Cll^UJI IJLalj ?<Jja^Lsj 4 SjSJI 4 ftjhr. 
tjk f- l _ s Mi V ?t-jl£jlj£ll j-a cL^K V tC-il ftjin-^ll (j^a*J <J& miTi IjLJj ?i .1.1 ■ ii^l i^jA (_gja.l lIiLjjjj jl al talaj^/l 
tdL^.^Mioll siA Ja. j^ij .Ailia-ajl Jj^II j-a SajJaJl IJA 4 alia Jl ClUujmaJI liLSlaJ IjLaI Lujj (Jjh*l\ Ix<uJI 

• jjjjILj CjVjl*-ajl (jij l^Jj*3JJ aJ Aj^aall j-a JjSJI ljJJ*J jl jila.ljil ^^ic- t_JaJ 
t 4jj£]| 4_ajjf. Clil ftj i aa ll (J£ jjSLai cLsLaj (JJi-aJ-* jj^ /jis .4jcii^a]| jjuoa. allfc jj^J jl i . iaJ Ij^A (JjJ 
cl1i^AjL<u1I (_3J-*^ '"1.1.1 in (_c-^l 4-Jr^' JrHi^ CJi-?- 4 ^Jj ^ 1 »J Lac- /»J^I 03^43^' ' " ' a .U '"^"J •J^^l jjJjSul-S 
4 laJJ^a Cll ftj, 1 aa L^J OJ-*£ U' ' . '">J CjVla»<ajl (JS jl Iajj . jJJJ L«u3 4jJaljjC.^I tAjOuJJjl Jj£ll (ilij (JS 4jjs«4 
(Jj; in /j-lc- ' j>-^j-\^ UJrr 't5-^i> a '^' t«^4J^' ^ J "• ' "J ^* jAj '3^4* LiiiH ^"-^ Ll>^ U' ' . 1 >J 4_ila (L^j 
LjjIcjjoui ^i 4lLk jjj JjJVJ La-a 4 \\<,\\ -y) hr. 4J^ liLSj ?jVI jjJia. o>J pJ liUl i j£lj .<-Jjil aJ 1 aaJI Ajlc-jJI 

.eJja^ajl 
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jl La£ LaLuj . 4^jl. i^n n CliLu-iotaJl <_J£ LgjS j-lfj c4JJ.i jj£! CliLoiAiA j£. Ljajl jjJjLjjall ClA ij u-lflAj 
^ jjjjLjjill Jjic. ^ji 4 SJ «\r. ejl tilLA jli cLjjjjJJ jl LjJjjj jl Li Ajjj Cjjl£ Lj Lu2 aogj ^/ A_a_jiSI ojall 
(jjjlc. jjafr ^jJjI ill hTi tdlLjjIaiSI t_£X*.y la3j c'ajill oilA (jl A-a) LjlJ j' ^jb^ ^ fj ' ""> U^ ^j W 3 e^Q-* 
i " 1 -s n ciilli ^j AiLjalj .sjjj^aj jiLaJ f-jjous (CU 4Jl ut&l j^y V 4jl (^-^ '■^ a '"'^" .■>.] SaC L^ia <J£j "cX 
ICjLjJilllj Clll£jlj£ln ClsLjJ-ajill 4_j3 (JjSLoi Xa> (jJj 1.1a. (JJ-aC <_LLu jX. <ijUll jljjVI 4_JjJaJ jXjii-a 
sl^j . ■iLo^/l JXxia jLLa ,j-3 4 qh-^ n ClljjjIjJlj jagJ LS>^ UJ^"' ■" I {K^Jajx (ojill LllLu-ioja.) LllLJjjjjllj 
11a plil 4jti.i <-rJ-=>JJJ c$UI QaLII L>^J -^^H L£J^\ L$jJ&\ £-« ]>J^I ^uj^LJI -la-jaLai ta; m£laJI aJj^LII 
(Jh^tIIj ISjjj^u LjjjJ jjj/sj2 <J£J (JjSjjoij . (_gjL*JI Ja-ajll ^gi ClsLujojaJI lie. 4ie Lja-a jA (_gjAUa]| iL-ouS^I 

cjljjjijja cselectrons CjbjjjSkui iCA£jlj£ :"sparticles cd&J+J' LL>I ^mni U ia.jj U* c^hSxIL 

.«Jj chiggsinos CjIjjjljmjaa ccjbjlil^i cphotinos 

sjj h i iL t jj_^j]^sjjfl3l <J-*3 La£ tag_ja»aj| <jjjjaj| eLjjill eLale <£-"ilj L \ g K ,_jJajA3l olA .t > ;-»••> /j-2j 
J£ jl C5 J^. I la. 4_jJlfr Sjj^aJI CjLajl Cjjl£ t Jjftll jl ■>q'OU (jJjVI CjLkaill ^i c Jj>^ i>*j <J-jSa .(jia. 
elja.j3l <ajUll ajill jl (_^l c<_JjLu3I aJaajj jj^Jl ^J-P 'lJl*J 4(j£jj .elajj ,-JI i " ) tQlol co^Lall (j£ i^jj!sl\ 
(-jI^juI jUul j-aj .U^J 4_^alij| UpjLxaLj Upl£jlj£ U^la (j£l c<L^aala (_g_al ^HJ' cr^' '*>^lj a-l^lj t CjUa uJJ 
^jjj J aaJJ CllL£jlj£ :<jL^all a^L-all (j-a ^^al' cJ^ "'"' CllLjjjjallj CLllljjJjjjjjillj i dll_jjjj£l'y Ij t CllL£jlj£ll 
aj_ll^jlj (JJ2lJJ^_1^J| Cil\j^ C'l} -\"\\j j aj jl(S "j (jja>JjJ Jg ll Cll|jJ (JS iT)"l\ dllAjl /c-ijl '^lj>-JiHi^J L - J '-JjJj__)J 
(JiVI i^j-^ 'ihJ^'j "— 'LjjaJI (JSju2j Cll|ji *-a dljji CliAjl aJ . (JiSV I Jj^ali*il Clll^Jj-a ^^Aj Caj^aall J*\ uUJ 
A_Ja3j c<JjLall ClGuLajll j-a Ajj-all — CllU*»aaLj LllUjJaxiaj cu^Li. UjJajfc CJjjJaJ C(j_a£JI j-a <jj|^ll 6.1A ^^i 
CllLoi^iA jX- i_uij C(j*aalill (ji^JI 11a ^jJ lil^aJ f-3 J^ -^S3 «-Ljjall tj^_uil jl£ La >t5 JULa aJLc jL>ij| j-a 
4_i£j LsLiJ (JjLu-a aJLfc ,jjl ^j*j-all ^-11 (_3JJJj co^Ls ^^3 jjjjja ^ Luu jt.iV) t jjjJajaijiiJl£ cjjsuj !oJjai-a 

LI cJj^j .i-li^LLuil jjoiSj i _ij i in La (jaaa . jjLu-a jac. ^jJL-a aJlc ^^i jkil L£ La <j| j^ ?.|3*JIj .^^.Ij 

j£Jj .o^Lall ^Lia-aj o^Lall j-a 4jjLula <xaS lilLiA ClulS cLLu j )Lla (3^ t^J^' ClUaaJjl ^ Ajj jjjJalail 
A^.lj liljlj^j liljl^ jj^ LaJj - ^-j^l A^Jl o^Lul j_a£j jl /Jl (_J^I trjjjaiS-a ^AjLaJ i LjIj, uoC- LljaJ jl jAxj 
1 1 kiaau !(; i >>■>; o^LL a^Lja-ail CllLaJjajaJlj ClsLujatajl s^A ^y&\ ClbalS jl .l*Jj .^Lia-a tiljlj^ jj^ LP L^L^ 

. jj£ll Jj^nnl S .ilail t> t5 i£j L lilLA ^ 
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dillSlI J*ai« 



aj-ilill CliL^jflll lillj (ja JbJj jAj .aj-a Jj^/ sj-all 4Ja^>L La-AJc Ijta. lauJalj [?.|jjaj|] ^\u r\\\ jlfsJI jAjj 
j_iJ :LaA j|>^,l jl «"> ''J c4_oaj£ j]j_iaj cl^.L\llj f.|jj^JI i . t£j a :LaA jl <\^> J .LjjLa_ioA£ caJjIjII ,_2 'J-^-fJ l?-^' 
j-aj .LujiJ jLaiLa pjj^aj Clllj^ ClOtj pj^?j j i <r*> I) (_3J-JaJ c4-aj^3k j-aj .AjSLoi jjjjAJ t jLtaJI U-^JJ ' V ' " '< 
jl i_l£)*Jl j-a 4_j| .-la* <jLajll 4£.La»13 Ja-ajll 1-lgJ 4JaJJj-a "CDull AjjjjJall j^U^a-aJI a.i& j^jj jl I.Aa> ,, ■» j;)-«il 
A-aj . LiaxJ 1 g > >\r j ^jjj LDLLj 4_jjj3 t " 1 i ajj jlfaJI s-j)^,l jl c^g-uuuill LlaUail (JJ'^I jjJaiall j-a ^/j ciiljAJ 
/JiLj j-a Luj3 (_W^ jL*-« <-£' C5^ pl)"^' U^ '^JJj-J^a 4j_ui ^ O » . \|jji. ,\t,)j jLtsJI »Vy^- ,j-3 au^J <_L£ (jl 
i -1 £j-a c j^a^M <— LjSJIj .(j^aj^M (jX- <Jjj_Ja <Lui V<3 « ^Jlj.^. ,Un t .i_a>L3l c jjJjfUl .AjsJ jl J-lijS .*U>_mA 
V « j£. aj-u£ AJjg i in (-jJaliaJ jl uxJajjoil l^l - AjjjjJa <ljai £ Y » .Ixj ^—ifc - ^-jjjSj jlj^ /j-3 jj^J '£|j)>?JI 
<Loi ^ » » » cjj^ll cjLtaJI /gJoSj j-a 'a-i^ajj Ufc Arnj .Mjic. At.im ,_3 ejjJall l&jLsu 4iLui-al 4jj_»jJa 4jjoi 
<-*au jAj i jj&VI L-jJfUl i jJ-a^/l AuK (J^aJJJ 4j-«-^ Aic-j .^3^1 li& t ir i>\ LaJj (_g^a.^/l Aj^)ll .ixJJj i4jj_ojJa 

. jjc. *y Ajj_ojJa AJjoi A.l .laj ,-lc. i^jjLull ,_g^*jJu3l CjjjjjjII 
^j <L^aila (j^ij ^iLoiAlL -Ll22 (JjuI <L^aiLa La_aaJ |_^>j Uili C jlfaJI ^jjj ^jjaij LaAifc 4jj jjj£lill lil (Jjij 

\| Ij^c c^/jjj 1 'l9 <\*"i LaHj i\ llaj i ■ 1 mjjjl CllLilla (jji (jjJ-Ja jc (-jJaLail JjjJ (j^J ' ^T L _rJ^?^l ls* • Cytr' 
(-ail ajj i ^U La2jj . j^jJI (—2 AjuI In uJ Lij|j cUjiaij u.\,r"i;l LaH t l_^j]^ajj£ll /j-2j •j-^l /j-^ ^-«jl AJaaJ 
jac (J^aJ LaAJfcj .<1m> i-jJI (JjS CiilLil OS C1ljI£ cLiJljSjui a. a i ^>"i c _ s _Hil Cliljjjjill jli t Cliljl ^ i ajj lAJLajujj 
(-3 LiA LxjJa j^l a^j^L^a Lg-aivjJaJj I gJJJAJ <_r^ '-JUjJjall j^J . Clllj «m oil (Jl (jj^aJ uj| ul U^J cujjiaU-a 
<jjaula^£j| (Jll|jLjiiV I (j^xajjjj (J^aj^/I /j-^ '-^ (J n l> i jl _aA A_l*aJ jl c«_al_a3l ^-3 it jKi ujJ La (J£j .LJ_a^. 
Li! (J-a^J /c-ul Lalfc 4jt_iilj cX Ajt_iilj c4_jjj^|^1I CllL>j-a]|j c4jjjjJa]| C1iL>ja1I~I i'l'r. jl "i^"i jl t 3Xi ^>J <«-^l 
6 In «, in (jill aJAall jL>iJ^/L Ax.j3^a cC1iIaL>j^I J£ ^i l-iaaJ (^iao >-^|>=>-« LpL ^lijc.^/1 ^Jj 1 ng jjl La pLul 
jjj^ajjj LuLi. ^^2 t L qll (Jji£*J jl ^ JJaJ mj cUC- LAJju ,_$Xaj Clljj -^ «\ll Clllcjjoi JJ^ij -^Hi • JJ.^'I jLviJ^/l 
(J_j3 Cll.1^. iS j_a£j jl > -1 >J jL^aJ^/l jl J^-iJj Lij2kj i ■ 1 i n-\ j jl AJJaJ uUj M JaSj (—31 (ji-a£j_J jj-^JI <_Lal£ 
ap3 (J^>Li. jl^-aJI ^gi La jaiilj j£ij jaja -LujC. jjLviil jl£ 4jj jA (JIL La j^ij .AJtui jjjIj X » — \ » ^Ij^ 
Jj 4iLyij a^Lall JaSa (jlaj J jUiJ^/lj . jl£-a Vj I jLaj (illiA jSj J <J£&I jLviJ^/l (JjS 4 jSJj .j-ajll j-a 

.4j3 ^J-aJJ (_$ill jj^JI 
jl j-ajJaJJ jj^ll jLa^iJ^/l AjjJaJ jli c^jjJall <Cjjoi (jjij A£jjo»j (jijJJ jl j^-aJ s^^i ^/ Aj| (J^ajS (c^-J 



32 cs-^ W^ :u ^ c ' *j'j . j^i J! <>y j l^'j^ i> f j^ 1 J! ^JliL^I uJikj- Burnham's Celestial Handbook -I Robert Burnham, Jr. j 
A Field Guide to the Stars and Planets J Jay Pasachoff j Donald Menzel ls^ '-'^jj «-l-»^l Ujjj^. UjjJa lJuS Jja. <^»ill j . 
i^j Ljli^. >^Coming of Age in the Milky Way -I Timothy Ferris j 'Constructing the Universe -J David Lazer j ' 
Thursday's Universe J Marcia Bartusiak j 'Lonely Hearts of the Cosmos >* ls-^ o»il li^. Sjj=. ^I^j ^IUaj Astronomy: 
The Cosmic Perspective J Michael Zeilik j John Gaustard. 
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^ O XstJ t^-ic- -LflUail jj.^ xnrt t a ujj£j (jl (j^-«J tjj^aj^/l (_g.Sc- jtla-all LutS^a j-o3 . JjaJI lijfc .1*J *■(_<?-« -^J^ 
(JjjL ^ ° Jj»JJ jL\ IjX^aA l a uSi£jj UJ*i I JJ-li >J c'iLajJu 4jjjjlaj AoajojJ (_£.i3l oLvj^/I ,-i c<jj_jjJa <lui jjJlJ 
,_ll LaA.la.1 g_jjJa <_Jj^aJ jlj c4jj_jjJa <lui jjJlJ V • jj3.igJl jJ-AA joJ .ixJI jjfLiiaij . i_J_jiaj| ,_3I 4jj_jjJa 4jjai 
<ijai jji/L lie Ajuj LM.1aI (ilLjA jl (jiajpaVI jJL«J 4_jla 4 jj^l 34>« <_s-3 \i^uj LuL ajJ i in II x_^j . jaVI 
Jj^aJ <__-£J Cllljll 4j j2jJJ p-1 Liaal pjjj #.(_ "> (£' L>* (jllVil LS"^ fjjJajli . IaJ^J jl < jKinn V j^J c^jJ^Ja 

^gJJ axjjou =Axl\ *&& iUjjjL l^JaajJj jl «iWi..n ^1 stuff sjUJI <d ^matter &AA\ ju*<\"\ aJjLvx ^j 

( ^u\ ClsL\jJaL^3l ijjia. (^3 o^j^jaII CIlXjLuIL LuLjI (Jjjjia jc Jaia UoaJ .laj jl j^-«J '"U^ a^jjiwa ijjia. 
^—ic-j . JJJJJ^ ^/Lrij 4-C-|>J 1 1 ^>jl Ul Klj Ajj2All £jjJa3l Jalij j»a (jj& sj^iijail jl • Ig-ul <J_jj^aj3l j^-«J .iLsJL 
jl Lola. (j^a2jj jj^il j^Jj • JJ.'^'I J' ai^Vl AjjJaJ - ^-jj^Jl h h-s <\11 4_llL*a.l ajjj^a c-iaJJ Lj_jJa c jjjjojl ^ya 
i^jS .Ij^aull (jjj^Sjj tpr j Vnllj (jj& 1 ."ill ,_ll t Clil «\j 1 aa II ?.LjJj3 ,—3 La£ tl 'ngVil u-li^Aj . Uau 1 ^1 ,—3 j uaj 

.(JjJaal JjsljJ (J^f" 1 (_y3 ajb T-liS ^gi c^J^aall 
>i JJaJ id'i La ^—j^aSI ^—11 t Cllljl <i 1 oil j^ao LLo»aj| t-&jj *il cA-alcJ 4_alc.J c4Jaa.^LaJlj 4jjJajll ^\") mj j^ao 

^j 1 aLaj ^1 CiWjIjujVI j-* 4jjjkll AJmUlj cjLjal^Ja^lj jLiaS/l gxmJ Lj^j^ Ijj 4 j£lj .(j^jVl Jjji 

y»LajgJI (___!] jAai t (juj\ 1 aJj£ jJ ^^jLoi JlfaJ AaaJjoJI (Jvtlll ^^i t ftjj j^Jj 's|>J (_5^l 1^3 ' CllUijj-all 6^A 
?ri2 >t-<i ajljill ^c-J-XJ > -i ualxi (_3j^ jJj-^aJ 4j| iil_^lj jl 1— IjS mnlu I ^ yqT"i JjLaj i»J La tajq"i iha jXjj Lsjaj 
o^S J^jJu i^jJc- Ll_a^. liljauj CllljLajaJI jlSj jAxj «U»AJ ^Jlll LuSj£ <£^i. jA ^jAifc s|^J Lsj .iil_^iail IgjUaC- 
ajjir 1 ^ Lal.iii-s) t " i i ojl f.ljjJa^/1 sAA jl /gJc -^" f^SJ jl jj-^ ' j^^*J -*»S3 »LajgiJI LI ^)^JaJj .4 <\]H(~. 4jjL»jai 
sAA aJaJ uij jl j^-«J ^-Ju (3^43 L r l i)3 jjfc Ls (JJJ^J jl _»A Xl^jil LlLilj .LLa A^.lj X«J ig-^ & £-& '-^ 

.f.Ljajll ^gi ^gjc I 4iLawl ^j Ljaliil i _ia nil Clllj)-T> <\ll 

j-« aL>2 i " \ Iqj iVi j ■> K II j»« LLi.1 ?j-all L>i?^ i jkj^al) 4jUull <iSLall f.ljjJa^/1 ,JI (_gj JaJJI j-a ajjS J*J 
4j a. 1 aj LaS " t Vj aJ «" jl — |jL-jai LSjS jj^u <LH^ 4£jjo»j »j i >>ll <jJ&ij .<JC-Ls^ll CllLvullI Li^ws i<Cjt\-\ t\\\ 
.ISjjjJ 4 !■>•>_; ^/ .1^. i^l) )X^. j«n lofl _»Aj .g. I a. 1 nil jjc- f "»J<S*\3 i"il 1 ^q')l ,^^1 aj •> ul .Tgql 4JjLi»<i ^-3 '(JJjc'il 
Jjja. 4jjiL]| CllLjSJ ^gClLaUj— ?j»aa— AjjJajS pLs.lll ^jJaJ (^aUuJI ijAjuoll lift t fljit^ajJ Lji^ ^^^ eS^J 
a-uij aAA^.I jl-^J t »j 1 ^11 (__5jL>jai (__>iajC. ^Jl lj-«jJaj| (__>uLI 4Jajoil_jj Ls S(£j^i Ig J 1 J '"J ls^' ^-*A-^I ' 1 J^jl "Si3-J 

.old Ray Breadbury ^iS ^ U£ i^aJI ^Jc Vj^Lsjill jLJi 

«_jjaj .liijjSjjul j-a (_2Jjoi (JLui J^aJ yJUa - eLajoJI (3^ j^a-a dl_jj^a »,oih'i LsAic ca_)£aj| Q^ai^y c4£jjo»jj 
Jji.L jj^J jl ^-3l>ll ^-i ^JJJC- jA a£ UJ^ t3^** JJ*^ ^LjIuiL - i_Jtajul 'U-'tj (__;l c jjljlll ^jl -ij*Jj tp LaAll 
. LLsjl (Jl i__lLA.iU t aJja ft i ■ IJih *gj-a ^a.lj J^S ' jj ^-^ ■* <1aJ^AJ jj^J jl jS-«J jir 1 ^ill iLiLul ?.jjJall liil^ 
(___jll eAA liLajoJI ■<£*£ i_u£jj ^jj LoaC. ojj «\hrt Lpl j^jj AJDle ( __ r Aj cjj^I .Hm Lsjjfc plxuSV! (jSloSjj 
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jlj aa^.ljll 4^UjuJI ciiLalc.i j-«j taUJI ^jj^LlI ^jic tyUui SiaU (j-a . Lajli <ua j£ij LJa (_cill eLJaiSI ^ g j -^ ■ " *i 

J^tlll iil_^ajj colA t ftJAj c<Jil <cjjo»j (—sjI^JI el-ac-l lilj^ajj clgiia.j cAc.Laj| ^ ^lj-a \2 4x^jo»j c,_cjja.^l 
^gjj cAJLla AjiJa tAiL-all 4_jjj1I -> uiaJG cJjjLiU AxmjJlj cJLxaJI ^Jj (jj^lall llliJ tj _]fr _ JJ^I 3 jJaJ AcjjoU 

• Afaja. ' <; J o ■ ■! '^ <Jd\ e^&Uall ol& 4 h > dIjJ ClllaUajll (j-a (J i ^i"i ft 
■4 jj i r-i*\\ UJ_)gjaJ (—2 AjjjfLail cAJajjonll elc-lUI 6-lgJj . UojI IgV-j-m jX&j j» i ^i\ elaxall eU-ii^M (_cejpj 
(jl AjJaJ ni'ij ^ jjla \\ \ g t\-\i Ljjla lij a^Uall Iju ,_cl-a i ■ I uaj (jl ,» -iLj mj n_x!ajfa]| li& i^j-Ic Lij-aJ L_ia.j-aJ 
(jjLii (jl j» jJaJ ni'i jl . LAj^J («-JJI 4 mi o^ 'loll &jj > >— » \) A— a ( ClsL-ajl*»a]| /j-lc- UJ ' ^^> > ' jl jl-uu u£j mV (J i gajj 
<J^ . ClsLajl*»a]| (j-a iJj-ail ,-JI li& ?rUiaa nilil A_ aj . Lgj jaJI ^H*J *-$jl J-^ lt^ AcjjoJu AjijiaJI LgjCjjoi 
Acj_iai j-a JJ^I Acj_io»j JijJJ Lgjl j.\n m Uj i ^>; h-\ I Ajuoulu Ajlj-afr j AJaJ SjjUa c^uLaJ-a jjiaJ J- 3 '! S'c*-" 1 
. Iljl liljajJ V Lg-il j.\n in cujj^aJ Jaa. llli-al i Ac- A31j co^jJuLu ulie (j-a JjllaJ e^jUaj 'Ajjjj <ji J^iaJ e^jUa 
lli*J jl i-jijj-ail jaj) Ajcl*_iij l pi a, i nil jjc.) AjJaj*,") > a ft IjilJ^S- 4 ls^' AJa^aJI ajgijj jl liuC- t— jajjj ul£&j 

.(Aie 
jjc. elljall i^j-lc- IxJlclmftl l&jJjJaJ aj ( _ ? all ig ujj Aajj^astJI <jjL^£JI ClijjWI 4x,j<\-> ft ju ^liJc.^/1 foj-a 
jjftj-> cJW^ 1 J(S ^ LaSj {(jjpl (Jji <a L niftll 4_jall j-a Cllllj ^*j ' .''*•?■' aJaJ ml jl (j^-aJ (JlfaJlj CllljliJI 
^-i^j LaJ jjijlj jAJ tpU^/l 6JA ^J . A-jj-^ ^ ft uu^jj (^gj^ jg Hn U^aJl »Lajaul jli t»Lm<aJI (3^ /<^ r"^ 1 ^ 3 ^ 
4_jjj^|^)]| CllLaLj-all A L i nljJ j-aall ^^Jj AJl. i a ftll (JJjiJ jl <-«-a A-JaJ uU la, (^j <J_iouJa^£JI CllLa.j-a]| tiljLmj 
4j^>Ij 4j cJIoaII cJ^f^ (aJC t i " £ ftlli .4Jalja»j jj£l (Jjia lilliA j^Jj j£ s ' -*" J^ 1 ^ l>"Mb '^ a 4ilLlaJI oJjj-aJI 
Ij1L*j3 . A_iLl!I i . 1 i n-\ j jl j£-aJ ijlic. ' jJJJjjjj -iais la.lj *JjJa tllLoiLjfl <— Sjjtj LiS lili -Ijljj tlj^Jj cf-^LiJal 
AiLowi (c-ic- pAla.1 «_jJajlj cJjjJJU AjjoUJU JLiaJlS <1j1j jXjj <c-^l 'ala*jll aj -^ ill At ujjJU j-aall ^<-4>« (_>*ij 
cjJalail <— a^laa.1 (CI t J£)AUall jj*ij-a]| joj (Jjall lloJaJLuil lili .4ja»ij (JjiIjSII cAjojiJ CliSjll ^k ciklj 4ijj*»a 
al ■> hll jjLHj rtniq'iV I'l-soi i) ijl AJjoi (JJla. ojuj^i a^U3 — ^AJ-a Y £ » » » » Ufc 1*jj ^akll jl ilia) jl I ')■> laJ > nV 
(_3Ji-2^ jl-«j) Urf* UJ^ 4 ^ ' ^ c ' ^ * P (JJiAjuijI jl ("l)?)j t_l£ljfiH AJlioftll (_>uSj jl >» JK1 ni'i cJiLaiuj .<a.|^llj 

.(AjJjjJa 
ajaall i-jJjil i^j-J^ 3 .aLoJI ^j-lc- bjJUi <-\ (_3J>ia3l j-a l-la. j^jir. i ^i Ifj^. Jaia 1'ilft^j m jJalaJI <_a^lla.l (j£Jj 
UjoiIj (jjul UjSjS - O^JX I (c^- j/'^^'' AjI j-a 4,9 u£ j^-«J (_5^' (^jH'ntjOlaul JJ*Jjl uJ 7t «t i uj La-a J;U^J l«jl 

. 1 i'n ft I alcliS (jnft.iTill J_>^ O^J*' jl-^-* aliujajj jl I nlr. c^Ljaall ( _a l*j| AiLowi ^Jl j^ajilj -/ji^J Iaj 
t( j^ajS/| jlxa (J& (jjjLLala jjjjaaj (j-a c^^oil Aioi ,_g_^i.^U alaljll jjj Jj^a9J till CllLaijjh'iql jj^H^^XaJ aiil 
jjV, i ^-1 (_$la (CI ^jjj C(j£Jj . Cllljlft.ioll AailaJI SjtLuJ] Auo'llL (_£j&Ua]| l^jt2_o^ ^ I la. jjjir, i ^i 1^)3 laJ <-_a_ojaij 

(JjajgJj .<ajl H » AjjIj Ujj^aj jtiaaa i(jj|jJI (_3_ai SjULw A h-^") ft AJakJ ^Jl (jj^l (j-a jJaJgJ ?(_^all liill jA 
LJ^lla,! jl .4_ijIj 1 » ^Jl (jjlilil tilJj j-a M£ a.MiVij AiJl 1 • ^Jl Ig.ft.MiVij CJbajlJI liLSj j-a SIaIj jVI 
Ajjoi V. £ AiLoi-a ^ laau 4 j*fi ft dlVlbtAJ pl^' ^^* (-U^JJ -Aajlll (j»a Aajlj j-a (JSl jA Ull CllLoijjJaJa jJala 
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i ^jjUail jjojjllj i lia 4jjjjJa <jjoi A . 1 A«J ( _ \c "OjLull ,_gj*_iJall jg H'l jl >> jKi mj t lg > oq'i 4jL^Ja3Lj . Aj&jjJa 

.4JI majiSi j£-aJ ^/ JAi ,jl l.ia> jj» i r-\ (j n ft mii) uja> (J*^jVl ^^P* (J-* jh'ul 
.\t,l'i (c^l L - 'lljii^' U^" f *' 0' £ J"" 1 "'"' ' *<J^J '*]j>?Jl ' . >^j<a£ La P/g-ji A«J jAaJ (jl * JjaJ m'l Ul <— SjS 
(jl (j^-aJ ^/ (j-HJ • jjj^l^" UJ^ La£ tal^a.^/1 jl — Clljjlill £.l_ajJaL ejjjlLa s.I<mh1Ij ?4jj_ajJaJI CllljiioJI JJJ-AJ UC 
— jJjIAjI IfrC-j i ■Vi (jfc <lLo»Jj ce^jUail lillJ JjliS t.i^'lllj LjSlmV J i ■ViV I j-a j^-aJJ aJ us JJJ jfc ^*JUl <— a_^*j 

• AjUaLoi ( _A a£ 
^Jc Lfc-iLaJC-l j-a I^JJ^J J&\ CllLjJaLjj AjjJaJ ( _ s ie LuLaiLS X«u*J cL\]_oa. i_jj2i^I a&aulL JaSa (ji*JU Lu2 
allVi inUj clJ.i*jj c^)j£l aj-iiu-ail (jjjJaiu Lulc- cl&.l*j (JjiUIj LiaS 4jjLa_iai ejLiaJ IXiJ . hj mill Clil "in <\ll aJc- 
?r J i r-i\ Aj-AJfrj . ,-jl.iJI IfrC-j h i ii (jjUl (jl j^-«J La j «\-s 'lj LjJjjJa (j^ajLwai. <jlaj cAjfUall eLjjill ,_2 LjLjJaJ 
AjAJC- tfrlo,iiill j-a J^a.1 f-j^- («i -AjLa-a I, «\ i n-s t a i^i**^ > jl I *!■> Ki i ul \Ak .AjjLc <boaJj jjjMaJl A.\ <\ i aj La ■> i aa II 
j-a A*jI 4_jL ?rLaa^.^/l (j^-aJ Aj-lifr 'cLu^ JJ^I Lu*-a )Xi Dlj $<Lmiu /gjl-^l pjhmll j-a 4j| (__^ajjij jl j^-aJ 
jVl * j Hi i ii J LaJjj .S^a-a jl a&aj 4£._aAa-a j-a ?j^. _jA uj.1^. (jjilLaJI ^_ojJaj| I^A jl (_^ajaiij .(-JtSk^ail ■> i aa II 
(jc- /c^J ^* ui^C- Dlj {(jiajVl (jc- lA^jtJU JJ-iij Lu^J ?rju^aJ LiA .<JjLc «L* <v i"i^ L>**J j' ^1)^ (J-* ■^■'j 
j-a Luj /gJJJ tAJuJa AJjJa . ^*jl CllliLows ^Jl (J_ai^ajll 1^ 0,^*1 ih'ij AjajSa II LjjJjj j«\-*>'i jl j^-aJ JjAifc cLjjLjjfi 

.(_gjJajll Uaa £1 jg Hj LjAa (_J£j (JiSLa (jjiLoil ,JI ,Vnnn <iiL u^j co^jiul Jjjj 
(Jjj LuU c4iji-aJI 4jLgJ JfLiu j^jjl Jaliill (jl tAjjJaaJI >J?^\ ^Ijlal ^ic- L^^oij JJ^'VI i_l^ll ^Jj LjIaJ Ijj 
ajaj jli cL^jLoi (JLva. (_3j3 Ajjj^|^1| ^\}^' <J^ ^-iJa-aljll f.|j-aaJI ?CJjl 1 ^>«\ll JJ^C- /c^-J ■' . UaSjl aaj '(JJJjX?^ 
ajaj Ja^jJ t(jjjlij3 <j^jS (-2 cLuj2j .»ul ^-«Jjl C1i|jjAj jj^ij /jJljJ /j- 2 L>"^~ ('"' * " ig^' LuaLoi jj^J > : JaaJI 
.aLI 4jjoi j£ 4_ljL al«-a ^jjj ^JaLoi jjj ajaco j-a tpjjhmtl ^ Jjljla (J£jij i ftlla-j IVAf alfc ^la IjJJ (^UjS 
j-a ^jjjjaJI a^£JI 1 '< 1 ^>'l CllljLajoi ^ji jljja«a CllLiuSI C<JJ^L>La]| i Ja mti J_>i^a <joi|jJ ?.Lul i ) H ^ Y Ac ^kj 
aj 7>'lll s^A j-a 1-i.lC. c^jlijlA Ajt^sL> ~l 1 ,-ija j-a clIi^I JJJ-j^ LLj^iA Cil\j i"n^. cj^L>La XjLj^)2 aiLla (Jj2 
jj^I .t>'i \l jL£ cLLjI (j^aJ-ajJI jL£ LaK :A£j_iia <l^Lc. Cii Mn^lj~<ijjaua3l <J_ioijUjill Cj|^_iiiaJI — 4_iJajLill 
jl (_pa|p2^l jj^-aJ jl£ c4_iJ^L>LaJI i Ja mil (51 c4ja»ij (JjSjjjII ^Ji Clul£ LllLjoijUjill 6^A (JS jl LaJj . Lcj L 1 n 
( j>^jl U-*L^ /j-lc- ?t 1 <aJ ClJjijJ AjJ^lc jl lijJajjal jjj . (J^aj^/ 1 j-a AjjLoiLa 4iLows /j-ic- LjjjSj aJSj aj -^ 'ill 
.4, niq'i i^jjWI pjh 1 nil La^J j_>^J jl (J^LH^ii '(S "' q '' ^-irjj-lil La^J jjjoijlija \j<\ uSSSj jl jVl jjjMaJI p I K 1 1 nV 
AxjI a, 1 ■)-> — C3 , iii^t.II x_ajjaSI jjjls al^'unLj . Astjl jj^J c*iljll ^Ji c4jU c ^a.^/ 1 j-a jj^l Lu*-a LaA^a.1 I^J lilj 
^jj m'lll .Istail jjj uiaj jl jjjSjJjl pi laJ inl~i— iji^l .■> 1 aa ll pj h 1 a a_jj J^ij <Cj h 1 n jj^J cjjJj-aJ ^L\ am-^ j-a 

• (J-ajVl jc- La^La jSj 
^j 4 K mi «\\l i " ifi <\"ij ,<ai!a-aJI AiLju-all (JjA lllioi (JSJ a] LjjU tAjjbuUjI Ail 1 n t\\\ Aj^l Cj-a^S CllLoijUjill jl *-aj 
(jjLjLail J.^'l ml j_o ?.L-ai*JI jS-aJJ jl (S-&J -(J-^jVI j-C <_u^L>La]| i -la mil Xxjj a_^ <— a>*J V lAja.1 jl 
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,jJc. cl^lj .Ixj J J 1 ^"' cs-k' ^-2ul (j- 4 (j-***^ >-* cj ' a • U - **-^ "JJ^-*^ U' r'tSJ " ' ' . '">JH ' ( ^- jal j'A^' (_gjLy-«u) 
<— OUxku sJju (JjjaS cLoijlija AJaLuUJ Iji ujj£l jjjfUall jl (JjJill P T -£> / "' (j-*J ^ ■ '— "'j" aj t> AJl 6.1& j-a iji'il 
V 4-=k>i («jj !>!?> -iJ*J c^Jjl'VI (jjjlijall H_Uakll ajaj jl jjfc ,*iljll jSJj •'SjJ^ c - ^jtAui ^j IjL^ajJj tjliull 

.Ajj^jJa 4Jjoi A » » (Jlj^. lie- .ixJJ <j| (_gj^l (J5>*»J (jJfJ JSj .AjjlViftjOllIkl 4ji.jjl ^—J^l (JjuS !g,*,ft j£-«J 
jJa2 j-« JjJal (jOC-la Jaik ^Jj pLaLtll £-LjaI 4<LSLdll t_J;J ^i CllLoijUjail t-Jjil ^Jj ClliljauJI i— ll maJj 
<Jj^ Jj-iJ 'i-gJt-a ^-jawulll aliaill l—)a»> aj ,gjll CjjjiAjJulli . (jiiftMill <Sj^. ,_3I jjjiajj \j^\j l-ifl&j .(jiajVl jlx<s 
i_jji^/l ajjaull f-&j* (jl ^AJJ (_5-a^J LaJ ^ii*" 1 ^H 3 J HiTn jl 1 \jlr-j . A_jLxaJI ^JjAJ (_£;•> ftll ^jJjjlaJI jLoiaII 
j IVlftll <— OjaI j-aj . IXa> AjjljJa 'ij)j_^aJ LajD JJ**n i a l.l*J ^>j£^/l Clljj -^ ftllj aj -^ ill 4 J^Kll ajU i all AjUoulu 

. IgjliLous i_iLuta> ^jic- jj-ill jjSjjoi cj-all jl Iaj JJA 
4_j£j£ J-^J aA.1^.1 J-IaJ Ls-lJC- <jl <J_i1jjA aJ-lj jJ-J c ^ VAV al_C (-.3 ?tijj aJJ q h ft. nil) jl (j. 1 ! i taj UL-al 
AJaaJ (j-a 4_^jj-a <jfLii /j-ic j iTnn l-£Jl£ t jjj mil jjj-oj liljjauj 4J CIiXj ajjaj <-_al_iiu£l j-a jiLaJ c^-jLaJl 
t»La-mjl ^gj 4_LlLs 4JakJ j-«j iiiljjaJJ SjU-wU ^^.Lsk^' ' r 1 ^^^^ J^Li. j-a ,_gjj ja-jJI ^^^^ ClllaAJiS l4 b"^"'" 
<j3j!I Sl^a JX=>- j-* ciJJ t5^' ?^' tlA^£ cAjaii ^i «i ISolV I ^gij <1Uo AjAJll ClJj t^alaaJI <J^J^ sIajU 

• ajaall j^ <9JJ*JI Ai^aLxJI (Jjla> (j nft mi I) <£j^. AjOJjai UJJ^aJ Icl^i. Aij^ajJ I^A JjjjjA JjoiS ^2j .Ajilijl 
(_gj^ UJjj^a iil_^2UJ . ^}Ijj^ ijAUa ( ^AuU cSJ^ 1 ' *^*"a aM"*>"l"'U AjjAUall <£^ajl s^A <Cjjoi (Jua'i jl jS-«J 
Ajjj LsXJc-j .ojLij^l J^jj L^Jt-a ^l^j-J ^-t^J^ (a-J' ' ' ^ l '*.' '(S i»«3JU ><_. a 4_*2Al<i <jjj_^all CIiL^aII Clil i^>q-*>'irtj 
j£^j jj^jc c4jslj^£ f.jjJall LJ^jjcI Dlj .^^jall Jaj-gjj ■ i_y>\ jj «\ 1 1 ^-iLoill Ajlgjil jaj LlilaLj^ll jniVn tjli ^«\ll 
.s-LajoJI ^jJfc 1 giuJbJj cjUaall j\<\ * <-\ <iJa JajaAj plijjl JjW"ll a.^"l ml ^gjll 4jjJaj^/l S^AUaJI si* li.b jl 
A i 'r-irt-^ \\ f.\j *\^\\ Ajl^jll j^ao jl^ajl ^-2 h^"i l?-^' t< SHj ' ^*'' W^W'^ J '"oin i » Ix eJjQXa pJJ^J /jjll ajaalli 
jl j» JJaJ > o*i cjij^ yAUa al^aJ mbj .pLSjjll 4_jLgjll j^ao ^-|^jljai Ujaj liljjiUJ /c-lll a.j -^ 'ulj i(__a_llall ^^jjll 
(jj a£ Y » l^jl ^jic- a^a«a]| ^iC (jjiAjJoll 4£^i. (JhA jj ^LaJI '^J^ (_gi cSjj^' LS^j ^ =k j>*3l pjr 1 ^' ^-^ J^J 

lillxilj .Cliljijai Ixj A_jJU A mjaj aj t .t aj ,*-4>« (j'ij 8J jl j ^<\] «i "i.Vir. cLaa^_^a 4_1S I.1A jtS Ijl t jVlj 
c<_ajjJall J£ CllJjLaJ lilj . i " 1 fi <\\l oAfcla - jjjjoiUaII j;i«ij-aj| jJ^A JJJ 5iLai-all i—lLotaJ I'iidomi <cjjoi aJaJiuU 
, ( ,, i ii a mi I) llaUaJ jC 6^*J U-botaJ I^A j-«J tjh'ull lijtli.1 (-JastJjai *ij^ll t " Ua j-a .-i^'ul ?uJaljll JJ*jll jji 
diL£j£ll Jl£jJulj i (j ii a Mill£ Ij^sjI liljauj Jj tf.liJaall ^ji <liL<i i"innl ajaalli .4jJajjLs A K mi ft lilliA t jSlj 
iA jW^ <£j^. ,_ll «_i_jAj| ^—2 t-^'uI <^^ij j-a (_j3-*^ *-* jl-^i* <— SjJtJ jl j-S-oJ > '< J^^ .A£.j\ja ajj i ^ii j jir*n 

?(_gjh'lftj^l!lkl f-l^i. ^gJJ l^la i£J*-± 1-a jl^Lsj 
c4j^jll Jl^?- j*— 4 ^-ialijJ t<jJajT,1nift <S^i. jjj JJ-*^ U' Xj' ' . 1 >J to.JJtJ yjlla 4xjjoi *-a JlaJI ^-A LaSj 
A_^^ijll (jjiUij : Xr^jil LJJ^La ,—A jij^ ^>*l-*a Q>^ >-J* .J i s\y\ h^ ^Iaj-<iI /j-lc- ci^H 'AjfrlsUii <S^j 
Iaj*j jl ujsj L^jS^. <cjjoi La (_gl tAj&U.Mil) <£jaj| <cjjoi ul t '< miSI f.ujjill o*^J taaJdl frlSjjll jl f.|^aJl 
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.1*J <— fijjci aJ La if. I, ft. i oil JJC- <fc^ja»ll (_gl c4_Jaj»,*imftll <Cjjo»ll 4jaiL-aJI A ftjqll <— Sjjtj jl (j£-aJ ^/ (j~J •^-J c - 
(JjjjJall l—)jL> /j-iC- Pj-" 1 ^ CS"^' ^'V Ja "' pjL^-.lS tOijJtAll a J 7> 'ill AjSj^. j-a P)-"il ^-JJJ^I pJ^H <£^a. jAjj — a^ull 

sXA j-a d laJ jl fjKi mi t a j^ .Lg_joukJ jl i (J Jij)l\ 4_2kj.i]L c<JjLaJ ^5-^! ^g-A tl »;H c^il.mftll a.i_A 
jj^jc cLujaj Aa.lj Lie Ia.1*j jL .lLuc.^M jj-jj La Lu^J U^J ,*J ?• * j- 4 ^Lcjuaa <i ,-JI LJjJaJ 1 -11 ?4Jaj_iij^l 
UvJaajj cJjjjJall 6 ^A ,-3 lilj^UJ LvJasu - 4jj|jjifr 4jjI.a3I IgjlS^a. CIsIaLvjI ju 1 hmift Liajjjsl «_JaJ (jl j£-aJ 
(J£ ul) t(j^-«J ce^-all jjc- l'i.i i) o mi ^Lii La.lJc. cl-lflAj .<jjjaVI IaI.1^.J CliLlpJI (JJaJJ m cLj! 1 ^i^j .lilJj ^^3 
(-3 I ^"i^.j^j (_gjj«j a£j 4_^aLaJI lgj£_^a. (—11 (_gj*J aj ^> ill j-a Ax-jft^ ftll 6.1A 4Jl_^a. j-a a£ (_jAtauJ jl c^tjj-a 

ClJjLa J 1 r-ijA j-a t,^ hi'i jJjv-A ;»Ls claH 4j_JaUjll a^j* Til) sXA JilVi mLj . j Hi ftll <— OULi.1 ,—11 aJJj^II 

— Spall "Lii^lc. i j uaj ^g^l j»3jj' ^^ a^"i mlj c4_iLull i_ JjJ ^^J LoijlajS jjj^al -l*_i// (JJju> i—il maj t jjjojLj 
C(_gjUxAll (_^LjLJI lA^J LiSjJ • jLLa L^ t5^ CjLuijUjsJI J£ ^jic (j.ll^ij jl <_UL j^ l5-^' 'CjSJ .AJC- pj)-»mll 
jj£I 4Jl„ 1 11 «i II jl jjfc ajJI .ijLuill jLsjcVlj .<JJjjJa 4jjoi <_aj| V • ^gJlj^. -1*JJ ClulS 4_u*>L>Ia1I l—la mil jli 

.ojLj-ail A-Jjjr >^i (_^uuLo (U_ilxjJal AjtJboU 
.'ajjibu jjc- tjj^/l <_s-ic- 1 1 1 *ajl <_£-& 'cS>^' <— 'L-ujLjS J.^'i mL CliLoijUjill o^yLi-a pj^l lO^ 'A-SIjjI i^J 
-(j^ajjll *j>SVI '(Jjj^l 5jJl«a*JI i j-a^JI <iiL«JI taUsutll ^ilL«J|-aj^>all j-a 4 alia ft pljjl <joi|j^ tSi^ 3 U^ 
<2kj^ jjj AJdfr IjLiuSI a^jl jjjSlajl -iij*J i(_£jj*.\ La <Lj^j jl J Hiftll uiillklj LpliLoi^ (JjjLjS jj^-aJ ^^jJI 
p l*_i*ul (jlilji alJaJ mL cAjLL (JjlaJ (^i)-' 3 j^- - p-^ *Ji> : *' "^J^ -^Lj .^-jI^JI A£.j h i iij c<fcjij Ca-ao s;|>^ 
j ft-*>i jl j ^ftj 4_ili cLijIj^. TTjLi. ?r i ^>**1 A£-ljill ftAA jl (j^a|jj3Llj .liLUU (JLj t ** I >■» m i^U) ^j^j!)1\ ■■> m-^ll 
■tViII (_g^AUall g-jh mil jjlii aJ K -1 i nlla]| <i*u^a ^^i 4 ■> > A— »*i ^^£1 T-^ill ( ijH ajaj mi '.Isu^/I aj^ail CllliLoi-a 
^Xa L-ll maj C5 „ih < St,1I 2-^JJ^I CL^^ >^Vimi '|>J^lj .Ajjjajjl 3juj1 liij pjall lilSJ ^^Uj (jUI ^IHI pj^imlL 

.lie fi^XJ 
CllLoiLill tt i i ^>**1 C(_^*aj^/I (jc .IxjI AJaai (-Jl I'll i ^j LaHj .aoaall ^-11 (jnft^ill ,-JI ^akll qa it_JAJJ I^Aj 
sLjjallj Ca£JI LviiLu-aj c4jj|^pj| Lu-aljj^ll ^JC- IAjJ-iJ J-al*J ^-jll cAj-aaall f.Ljjall LjUjJai ^-i j^aC-I oj-aJala 
Jaia Lj (_L^aJ jl j^-aJ t LvJLiJajjjalj L^Sj^jJu (j£j t(_2_>Iall s-iA /jJ^J .AiualL aj^ail XaJ Lpl JJjJtJ < __Hi) Ajjjjll 
L_ )j£ i nl"i jl «-al <jj_ajJa <lioi jjjla V • ^*J (c^- - a^_>ii^l p_>?^l U^J jl j^-*^ ^ J ' QJ^ I '""^J^ L "'"'"* • La Jl 
(Cli .<JjLfc CllW, ft, iTi^ Cll|^a«a]| (J-al£ a.^* - ! mi JjuI 4iLoi-a ja.1 (j-aj .f(JL»«all I^A A-^uj (_gjlj-a]| ^jjliJaill L^l* 
cj£ij ?LvJliLawi j»a LujSj IaSL ^)jSI jaj c<JjLa-a Cll|^a«a j»a <j*alail AJUall jl^La Laj ?(j-A o^a«a j-a pji 
4ijjXAllj CLJji^l Cll^a-all j-a C'\f liftll ^jjJall jj CJJJ^I jLvii^l AjjJajl ISflj :A_Ju]| 3 K mi ftll <=klji ijaic 
V j^^Jj •o3.1»JJI Clljj -^ ftll j-a ("!■> liftll db j-a <j|^i. ^y&\ _aA t jJjLt-a£ 1^ a^aJ mi /g^l Clljj -^ ftll (_jl c^)j£l 
til La jl .(jiaJI <jl-iJ ^Jji Cj|^-a]| r'^lm LaS lilLoU Ajl^a. JJ^S/I Aj-ajS/l <^i Cjl^awail CjjlS Ijj La ujjjti 
(_3jjuj cA_}2jj^a (jli jJia. LjLoiLa tt \ i ^>*ij .al KiiVl I^J-a ^-2 LuSj A_iJaJ3 . Ig m^i ^_A <JjLjjall joiljill Cllil£ 
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^ij .^j^aaJI Ajs^jll j^A L$LaJ j£aJ jLUL ^1 ClbljIaVI s^A (jjLjal j!&l Igjlr. j-aj*j ^all AJjjjIall jl 
AjxjAjolil pJJ*^ jl jW-^V ^LoijUjill C(Jjl& UiS^j 'cS^J* 4 '^' ^^Ull AJaJiml C ( _ s jJaLaJI (jjill CllUjjJjic- AJJa-a 
Lajj*3 ''' *■ jJjLA 4_ioi2lia JJUsu jl£ LaS csjjJaJl j^s JjjLa-a I JaJyoiJ l^Aj Clboulj e.JJ*J c4-aiuJa Clsj^a-a ,gA 
aj Vlll (jl UjJajjSI jjj . IgJjjJa jjj (JjlaJJ t 8 J )-> U (JjAjLa U-^Lfc ajaj ml c'ej)jLa-a Cllj^a-a ,-JI CllliLouUl (Jjolfl 
j| L_Laj (jl^l tajj^llj jja*jj.ljgJI j-a (_^l H-Jji'^l a,jaall£ ig mij ajLall j-a 4_jj£-a j-^l (*i a.i§Vlj jjuVI 
dula LaK Aj| (J _jJaLa]| j>5JI CllLujaic ^i <Jjl& _>gial txSljll ^j .AaiJall Jaj La SI qa Ig.mVi JaLaJ^I (J-JJJ 
<— fijjail J^aj La.L)j| ^>j£l ,-ijJail IgJ^jS C>"J^ '^i 'l^LaijlajS (j^ajju j-a j.12 La£ c^jJaj^l j£- oJ-VtJ aj •> t\\\ 
(Jj&\ Vl uS lAJlajl j^-aJ c4jjailia]| Cl)Ljajjj2^l *-a t <JjIa Clsllaa^/La jl 4£^jo»j jjjfUall liSjJlj .t ajJaJj" j-a^.^/1 
jjtj^l Clljj -^ <\ll *_jJuj CpJ-lS La t . iu ml c4_j| gCJUJ i in (_£.aJI cj-axll ,-JI e^&Uail 6.1A jjj- j-a ^y&\ CJJ-aia jj^i 
j-ajJaJj • JJ^I 4£jjo»j Cj-lJJ LaS cue AjaJjjj Ijju jj^VI assail jU cjJjfUl jLaiJ^U U2jj .o^-a^. JJ^I UjJ-ia 
^j-a^.^/1 J^aj 4ja.jj^l -laJJjJ 4jajj *-i' ls^' lH'LjSjj .(jjuLail j-a^.^/1 <— ajJail jao ^-|_^1j l&ejjJa jl ^jLj-J yALb 
(JjUJjj c<JJaOLa j^-aJ (_£jJI jj^JJ '$ mVi <iLajl ,_ll Jjj^ajll 4-a.JaJ m'l UjUx-a LoiLLa (jA& Pj^' tAJlmolu 
ipjjoil <jta.|jj jLS co^-a^. JJ^I .-» majl jLS Lal^S .Aj mjl-^^Jl <jla._^ t a ujj£j jl ;» JJaJ mj Pz—jui (J) AiLjows 
1 JJJ «\^> c^a*-a ^-jl i ^r>l La rnTlmU CliLaSI ^-jll i CllLoijlijall 4jjJaJ jl .^*j| jjfLj Ajli cpjjoil 4jta.|jj jl£ LaHj 
jLaiJ^/l Aa i^i (j^ajaij Liila c^ju^/I Clllal m ftll (jjljLaS j-a^.^/1 j^j Aja.jjyi aJaJ m'l LaAi*2 .AjujS Cll|^a«a ^jjj 

.(_g_^i»a jj^ Aj^jill Clll H^^Lail jjSLoi t(_gjiaj jUal jj-ij . jOJ^il 
\qJLjj cAjjjjJa 4jjoi ^-JjaL jA 4"iH^jLa j^-aJ (_$Ail jj^Jl J-LS > i > aj jl i—ll m^l 4aLjJa JjL^ a^Vinil 
"ill AxjjoJI - (j^aLaJl .-ig mLLa Ij^^aJ ml j;U2LjJjjajl j-^Jj .Ajjoi ^-Jj-UJ ( j J.lM) jLa^aJ-AJ LaSj) 6J-aC jj-^J 
jl 4-JL-a-j La UJai jlj .j-a*ll lill^ t a-r > ?-> jA Lj-ujj (J^J^/I J-aC jl i— ll i aa i~ (j^aL^aj ^-11 ajJJrijJl 1^j3 LP^J 
,J£j 4 CllLoijlajall j-a AaJj p_jj j-a JJ^I lilliA jl ^*J Lao3 JJ& nilsjl aJc- <~— iu nil) LajSj .La jl£-a ^jjj ^SJJJ 
cdl^/^LtAlL a^jAaJI plSj^/l CJjjJia. jj Laj . jjJuVI jjJJ Uai lL;L^ Jaikj . t aJja ^ jaj ^jjc 4jjjLc>s i Jaj l^la 
i_i|pa^U AjaL-iaj CIi^Lj^ju oAc lLjIa CijIjj <— sjju La i_i1Ljj . IaIa >>\j <U iV. jjj j_4^JI .^^^ <-_sc.Ljaj ^gja. 

. CjlAJflJjjl Jj^sljJJ jl (*A>Hi •^H> lb ^ a < ^ UJ OJtrl ^ * — ^ * LS-^ J^ ' a "^'' •pJJJl ijj^ ij-* 
Clll jI-it «\\l L^Jt-a CjJJC- Ajajj ^gjj jj-ajXa jj-aiall jj£llj ^J^/I jLaiJ^/l aj_4J-^a i " ia J i ^-il cAjlljll Jji«JI ^j 
i \ ^ £ A Ac ig&j .A_iiAj-a]| ajjjaJI 4j3jjJa]| 6J^J Lj-mij 4nh'u t^- ujJJaJJt «\ll J7>^1L JJjaJI aj|^J (3i*J LaS l^J 
f.Ljaill jli C j )Jj£ll jLaiJ^/L ^L*2 Ijj ji jjSJI jLS lij AjL jLajjA CIjjjjjj t jill t_ kJ|j)j CjLala. TTJJ*- IfJJ 
jjjl t 'q uSoSI Lajjfc t ^ ^ 1 £ aLfc j^Jj .<jili. <jclx_iij (jSjui ^^-Ic- c^^ 1 -^' TT^J^Lj tJjia.1 Afl jj^J jl ' ,'">J 
jjjUjoj^j ( ^ s _E1j) jS ^—wjjajjj (—3 u^ ' " 'l?.'"'"^ •* ls^ lsHJ^-^' ^-SJS-^I '-liiJS'j-all tJ*)J& jl (ji ja "ii L - J J > J JJJ cWi)^ 
. A K mi <\\l t—u-oi ^^A <li.|j ^ji aJ aj 4-aL^a. jl I j «\-s La^jU t A_jJJ JJaij (_$iJI sLaj^/l j£- jJajJI (—ajj-^aJ c^^ili. 
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i^aj jjj- Penzias j Wilson W^ ^ 'v^ 1 6* ^^ ^ Three Degrees Above Zero J Jeremy Bernstein. 
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(jjjjojj^j 4jt^sL> ,_2 jjjj_pj^ll jjjfUall ajl ujj i ill Cll^lj . _j aj i a I (jiljjjoll jillj c ClljjJI t LllaJJj jjjhl) .ipa aJj 
(j^aU^aial Jaia aJj aJ u.l£Aj . jjj£JI jLviJ^/l j-a LjjiaJ IcLtiil jLouiaj LIS (jjj|)JJj j_aja»Lj jl r- u3uu.ul (Jl 

. jjAII jlai&U IfcUal aLVI j!&I j-a llJj f^JU-al Jj c j*HI Jji*Jj 

aJ tjiLal I Ai^J • 4-U^Lull aCllI Jajjio jj£li ^>j£l 4 baj AjjLajoJI <Sj mii) Cliaaj^al cdllj't mil (Jis (e-^-'J 
jjj*J (jl (j£-aJ Ajli cAJjLux 4-Jj^.I i^j-ic- (_3_>J=ail oi& i^jJjIJ La-lifrj .4 Vq"i m<\ll (jjjJoll j-a J.1*J Clllil i a fill (JjjLjS 
<_Lab c4j^L-*a JJ^I (_gjl <v i nil Lia^i! AalLojll CAjjH i h <\ll ClAJ i <ol Lal£a .AiLuill ajSj tgLJuUjI pL^a.^/ -^JJ^ ^J 

.-L^Lallj ja.VL (jjjjll (-_1*J (J.\nn)j (jl 
alfc (-i . (j^aSLull jjjojill (JjJa ^LvjJ ' . '">J 4_3la c-UuLodl apaall jl c4jjJajil *L-a A H^^Lall a. i L i aJ La-lifr 
4ja.jjLail ^jSuaJI j-Aui (»_>?^l (j* Clllc-j «\-^ n (^^^J ' <^JJJ ^j^a^a ,-i /c^ jAj t ^)L-a JJ 77 *— ^WJJ j^ ' ^ ^ ' * 
ClljlS ^-JJjall AjalixJI jl \x* c?t_Jalj i— Ujlu jj.1 IjjJaj^l (jc- Ia^juj l&jUaSl jjj AjjjC. AJdc- t a uu£l La-lJC- 

^i t_jjjc- jjjta 11a . jUaSVI jji Laj-iJ Lfrkmj ^i jlj < jlLSVI e>u£ ciu\£, Sjj*JI jj2u«JIj tjlLsVI S)jV.^ 

A \ t\-\ j AjSuc- j-a e^f^A- 4 ClLslai Jajoij ^jj : jj£JI ^^3 L^aLa. LlfLa <_Lvao (J^sjVI jl ^^-^ LvajJa (JJJ caJjIjII 
jju (jali Jil .AjLLojav t ala (j^a|pa"^l ^jj La 1 La lilLjA jl£ LaJj 4_il jJaJ jlj-a^p jl-Sj • ^[) a » «alj ^-^j' 
(jjj&Uall ajJaS (jjli aj .(j^aj^/l j-a jXjj LaS Ax-j h i a cS^-*^ cs^'^' ^-C-J a ■ " ^-Jl -^*j j>-^ l-« AJjlLaJ jjjuc. 
tf- <\Vl jjj JUC. - f.LjaaJI (-2 La Pi—u) lilLiA jlS jJ l.iLa (j^ij .A-Sljil (-2 UjoiIj jj^J jl > . 1>J a^ > . 1 i aAj 
Lj_^. 4 Aj i in aUfc'ilj CJ^JJ La-a l-jJjil CA_3l_a3l ,-3 t JjljjUl jjSjjoi JjAic. ?aj^'ul f-Jj^a j-a 1 i >>■> i (J^ll «\J~^Ux 
l^.mii 4 j^ll i " 1 ■> n ^^Si ^Lwal (j^ajaL jl£ La£ |>JJ^ jj^J VI ' . 1">J ^jli "t^I jl^ IJIj • -i*fll (J^J 'jL*^l 
^g <\Vlll JJJ jLlill i JJ i in i ii jj^ifc cX}alj*JI (j£ ^—3 .laJj jJakll jl L-Jajjal Ijj iiilli j-a Vj-Jj . »j i >>ll j-a 
.(_, asall joj jLiJI j-a ^>J^I |j^3 J >^*J lA^_ajJa jV ^H^l J^.'"'"' ^*jVI JjSLsuI :Ljj^aJ Ifcl^i. 
<— Sjjti jl t—LaJ ii Clllil 1 1) <\11 4_i^alaJI JLoUjlLa ^Ic ^g-aaaJI JJJ aUaaJI 4_uijLaJ ^cJJI (JjliJajll (_gA<i (jjLalj 

"ill t4iln)«\ll Ai^os jj^ juiJI AaaS (j^uaJ <— aj£ j^lj -ajj^ ^>; j^ l5-^' f ' ""> '' cfcJii ^H J4*^' U-* -^J^ p^ 
j-a (j^aLaJl Liailfr ^-ll ^J^i. j-a jjajjj cljjLja|jj3l ^-^jj jl ' . 1>J ^UjVI ali-ail ^—3 s^^aj jl Ujuaj La ^A 
i . U id; j-akllj (jii<\,i^)ll j-aa^ "*^ LaLaJ j, <\~\'\\\ jjj jL«JI i ■ LLmjJ 3**^ ^J?^' s-J- 1 ^ 3 jl (J^J^ ' " I . '*'" U^' 
aAJ jjl jj^J jl I— !OJ <— SjS (JjA <xaaall f.Ljjill (-i LuLjiaJ j-a LuiJ JAJ tl^Aj .(_5_aaj| <-_a^LiJI ^-3 jL«JI 
jJaJ CllL^j j-a ^i.Jj ^1\ ii_£j2^\ CllLoiLalL jjASjII <2Aj (jjj^jj . jLill AiLS (J^Lal jj^-a^.^/1 aJaJjoUj La 

.(_£^JajJI rrjiii'ul ^Jl JajjiJI (j<s ^JJ^' ' *<J ■ «aJ (Jill C,_gj^l 
.UjS /j-JfJ t J* | ^11 A-1L1I i_j£j£ll I^A /jic- i— boillall Lsti^a j-aj .LllaLaJl ^-^L-ial i\^- jj-i CjJjLvJ I^Aj 
4jt^s jia ja (aJj 1,1a. fijjjju4 s-j^-a^. CliLs^aj Cllj LaLota.1 a^jj^jl jjjSIill (J^»J ij^j J5*l c ^ H IV ale ^jia 
|^j£ |j^2 U-"^y jl sLoiC (_g^ll La2 .o_^a«a <la 4iUa ("it n Lp-a !a£ jl jJJJj cAaj_ojJall Cllljiiojll jJJ-AJ ^*JJ l^jl 
tCllLaliaJ j-a <-_aJ3-all (_gjl a. i nil I JJJJ jlj c4_llaLi. ClljlS (_LjLs <ijjJa jl grUJJ ml (J >r> J II (_g^)X-lj ?»j i ^11 (j-a 
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jIjjJ SjAUa l$jj i in V s-j^-a^JI CliL^^ll tlulS LaJj jl . ej^-a^JI Aj^ijllj Acjjodlj tAJLamjl jjj AidxJI a^2 

ajajc tAJliDftll a^j** 1^1 diLailja ej^aJI dil^j^jll jjSj al lilj .4jjjill ^LjjiU ajj^a *> ^a^qji ^ <Jj clavUal 

~ j^l i^ftll sAA (jl <Jjj3 (JJAajI jlSfl . JJJ^J L H>^!j L ri>^' ' %£ '" ^ cs^j *jUaJI Cjljliail si& j_a£j (jl j^-4J 
4JLvJl .lie /JLv^ Aa (-JI 4JaJjJaJ al \ tc\ I caJjIjII ,-2 c ( -Jfc — Cli|j)jj_a£ jl iA )t\-\ j <j_ii Lai i aa I ajJI lg j«u«'i ^_H1) 
. jj^j jl IaLoic La J^*^ AjfUail pLjjail (_Ul£ p^a Clila^j aj Jflj t4jdaaJ>L<> j^-«J (_$ill jj^ 1 $ ijr- 
4_n 1 1) 'ill lilLgjjL — 4_j| j_^ 4_fL^a]| <U£ uLajlj jjjfUall 4_jja> LaXJC- c^^-jJaLall jj-ill Clll j'lj'iLaJ A-lL-a ^j-S 
sj^X-l ag ijaau jLi t »j i ^11 j-a pj_uiu (J 3JJJ e.iLa]| j-a Clllaij i"i ■> n LlljjjjjjJllI (jia-au jl ^e j^j — 4_j^aLvJl 

f.Jajj diljilll (Jiljj jl u^j ijAic. c<jjj2 Laj^j ^L*a lIiIjijjjSJI clul£ lila Sjjj^j jVi^I jj^ll ju (j^ajjja^/l 

Ljj^aJ LaAj IgjL^ajJ dllaiill <Lu_aJlall j^t. Clllcjjajll (j^»2jj AjjjJa i"iq *n^| La.lje JJjjll JT>ijlj • j4^ J^ 

. Cli-iljaJ] (jiajVI frljjl ^d3j Ia^jc <-_a^L^aj ^jjll 4jjj)ll 4 nun 
^jjfc 1 gj'n'i i^yjll -LLaJ^/l <_Laa> A-JaJ mi V La.li*3 . jjjAjII t^JLiLflV 4jliilaj (jjj^uDaJ A-a t aJaUuJ jl j^-aJ 
Jj£l 4-uilLl LaJlfr IJJJJj^ f^jl^l jl lW t5-5c- '<J^aUJI LuvL\l*J JUkjU ajij UjU cLjj^/l <LjjSj La s-LLcj 
^—11 i_l£)*JI o^lclj CLllUjXiill (j^aU^aJ-alj l CllUil_aiill t iji-in (^2 LUjac ajL§-a] U .(j^aj^/l j£^aJ f.Lai*JI j-a 
! jj£ll j-a SjjjA yljj /Jl l^JtjaijJ jl LajU (Jjlajj cJaLaJ^I (J^.1 j-a aiuJI ^ i aJJuoU LaAifc (—SjiLaJI (J^ajl 
jl ,» jKi ni'i La Pi—u) c^-jlc- (e-JfJ (JJoLoil cAjjJajll Lii.|^j| o^X-ls ^—3 La Pi—u) lilLiA jj-^J jl > . 1 >J cjillj 

<j^aLJI Ajj iinll 4j^!ajll ^Jc i_i!>LaJ^I oaI ry&i ^ tpjl^> mil aJjUII CjLIsjJI Cj^Js Laxi*i .b ax£ &'"] Vi'i 

^lil^jjj s/ ^j i ;-)!! <cjjoi jl j-a l^i. jjiJlj jpj LLua . jjl."i'VijV 

ClljlSj . jh njjl XJC (jji^LiJI j i ^'l*ll J-&J "cjJJ^/l" (J-J S/j-j^ L>^ LuiLLa ^jjJall (j^J aJ tjjl"l.,iVnl (_Lj3 
(J_J_aJa j-0 -^-J- 4 g*"*' la iaJJ) a-J Al — ^Lailj C jLillj Cf.lj^Jlj H_l|^a]| — jJa_uijl Xifc ^jjj'il 4_xjj^/l j_^aL*JI 
(_UkL JJ^JI ^LaJ 4jj (Jj3 (_$ill 'LgjiJ^/l jA>?JI JC- /glajjl j^lj •AjJjSJI <i^ajll ^ 4jjoiLail CllLajia L^i^ajj 
"111 AjjjjJall CllL>_aAll (_LaLvS L>**J l* Lf 1 ^ 1 jl J* ^jLuI jJall jl^J .4jj*j^a ^p^l jl^ taoaall jJJj C1i|ja1I 
tl m<aaJua 4, mq'i (JjjjoiSLa i . uS La£j .?rjj»ajll lI* 3 ^ f»J^ Us £,£-"1 liiUA jj^J jl ' . '">X5 * p ' ^ >q ' Vyl<aja> ^>i*^ 
O^ 1 J* ' ^1 j- 4 AJjJj jl AjjjJoj aj^S <j| >> j K 1 1 in V ^2kj^ ^Jl l^i. s^cia ■' . Uaj» II Jajoijll l^gj S/J-*" jj^l jj^ 
"...plLkjl jj^ asj i A\ asj (j<s ALaJ j^2 .AjjLjJ^UI AjjL^aljia ^-i (jiii /jj-^l ' . 'J"i"' jl t»l i «a9JI j-a 
,-ia .<Jj*_^a ^)J^I JJJ^/L 4_JLaj| f.LL ?r 1 i ^il t4j uUJajJt «\llj g-Ljjg^ll ,*-jyl *-\^JJ UiJ-^Li ,*-J^aj LsJJC-j 
V jl J (; Ki L^jl l^-J (c-ul ajj(; ^ill 4_jjaall c^Jjj-a ^jlj^lj jj"i ujLJjj^a i-JJ-JI c jLj£jj-a^/l j^?^' ' ^ ^^^ ^L- 
cLjj-ailj jjjJuI_4a1I jLj^. j»ilv "Lj -pjli frl ' ^ ^a«a — AjjIajoi A jqK ajtLoi V ' jj^l /j-2 (jj'i Mil) -X-aJ P/—jjJ 
• 4_UC L^oaC. j^i.^/lj (j n<i mil (Jja. (J^J^/I jl-i-a sLaol ^-3 j S*i'ijl LajoiS IjLuijli cAjjjjJa 4-aj^. jLaJlsul aJoiS 



34 ^ <-M=^ J^b ajj^JI iiiLjjkij (jjljLiij) 4^>5 dijjj- Einstein -! Jeremy Bernstein j 'The Universe and Dr. Einstein J Lincoln 
Barnett yi »j^ a^Ij^^j 'Subtle Is the Lord '"^- »j^ i^*j Abraham Pias ; *jf^ 1 <jj]iill Ijl=. <a_^a!j ^-^j <^A** Ja.1 j>j . 
jJiil '<^>UJISpacetime Physics J Edwin Tylor j John Archibald Wheeler. 
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.<ajj AjjLia Cul£ jj&U.Mill Afjjui jl ujUuSI U$, .fool S&j .(jUjJI -Wa ^il£j jl£) JjVI pUJiil 

jL£ — A_ja]^3I AjjJajS CllLiJI ,g_a Aj^au (J_ujju LaXJfcj . IAjI AJaJ-iaU Ajljaix <JJJ-i IXa> A_aj3.i Aj^au jjjojSj jl 
UJj_jj^a jjjj (j^aSUj lilliA (jj^J jjl (j^-4J Aj| .Jl ajLil l.l£2 — _jjj V I 1 9 u£5L) jl LsLoJ jlxijjj /Jj>*J jjj!LaLjuJJ<a 
(jli CaoAj-i JJJJJ (j^lj^ -^pWj LM* cAijoijli jLijI Lo£ ' j^J • A-SljJl /j-S A_UC 4 iM.lrul ,gjfc La (JJJJ A tjihll 
^gj AJAjJalaJI ClsLjajjja'V Ij JjjliaJl Ajtjoiljll AiLuill ^ jliLa (_$l <-9 -1^-JJ jl O^i ^ <— L^a|>lll e_£>tlaj 

iiLj.li&j aSJjjt> uU3 JTJJ^ *-L)^l LaJle ^Ij tjhi ij V (jji«aLajl jj^aixJI e>£ij JaUia^U AaljJaJ aJjLva ^gij 
f.Lul^/l : A q mi"i^ ft jjc A_iJj£ A qj'q-^i (*J^I <c^ Aiujai ujj^aj Icl^i. Clul£ ^gjj_a-a~ jj"i i a L uJJ *i A ajju jl (jjilJjjl 
AJJjfr (jiajVI ,*-« lilj^vJJ (_$iJI sj i >\W pbuilj .A_}3 jaLoiJ jciSI oLau^/l ^gj tljLa. A qjq)-i ejjjj^aj LajL t (j aJifoj 
jAj Ail . Jfll ilul£ p!»„Mill UjllaJ ^gjJI AilMiftll-ftlaaVI liUJ ^i <j-aJSj (j^liall jl^a. j£3j cailjll ^i j£VI 
jciSI jAalL L-alk j£j J (j^lpa^l IJA . jjlSI ii3L\A j£j J Ail jLJal ti Jc- (^nJjjl-ASj^rauaua .lie (jSUfliVI 
LaJJc . Ij ujjiaJJt ft ^/La-a jj^J AjSjAJLa A la u> jl (_jD|j& j i r-ic. Xui e-ljulxl) i—kjc ciillj «_ <sj •(»j : ul Aalc j^jj 
.Ljaaj 1 (; i >r> ; ^gjj 4-ljil AiLous ^gjj CllLjjjaJI hir i >\ ^Lav-a Lgj|ji ClUa uj Cll^Jj Lajj ijjjjljajl L^afc Cj£po 
lAjioilall aj-al^-a jj-a Ifj^ 1 '^* U^ ^HJ O^J •(J^La^jVl (JJJ3J jl Cj-iJJ LaS t^i jKimj V l-^l jl /gA AjjiaJlj 
.Ajo»aJ sLao^l ^k (j3La£ju cuaIIc ^j ^ykl 0(sJ^i LPj ' j^J >-^ ' f ' ' ~~°" ^p- O^JX' *— -^J^J LsAic- 
jl -lljjj-^t uila (j^ajjal La>s j jj£j ^>J^I A "nj-s C1ljI£ S^-oI^-aji jl jjj'A'Vnl (_jlj cA_^aLiJl Ajj 1 'ill Ajj^laJ ^g^j 
• Aalfc I nH^.^La ?r|>jl f— uUJ ^-£1 l3J > f\j \ U* n tejjJall A£jjoi (_gl cJj^aJI Ajallxa Q^.^\ I^A Aiafc ^-ij .(JjUJjjI 
c?j-<UI p 1 K 1 i ill jJ A_j| (_£)j ijSlj .(jiaSjj A-^aliJI Ajj^.1 IXjI (_JJJ jj-i A_jU t j H'ul ( _3 fj-«l ~l g^Al La^-sj 
jl AJ l^ju - AiU Ax^jjoU lilj^iUJ AjjLja3 A nq i a ^-3 Lajj - j^i.1 (-JtSkj-a jUal ^^3 jj Jja n H^^Lj jl cLa AjjjJaJ 
iLaLaJ AijSJ a^j^i.1 jl jjilaJ niiul jjjJaJJ La^jfc CpAj .A nio^'io 'a^i.Lj a^jLaiUa jjjajj jl£ f.LJ*JI liljljl 
lilA ?(ji-a£ijj ^L*3 lilj^aUJ jl£ (_$ill li jj-a3 . Cj > aJAJ ^g^lll (_gJ^ liljjgjaJj l£pia Ixj (_$ill jJi tijj Jja ft jlj 
lilLiA (JjuJ ILA^AUa (—3 ^-jjj-a~ jjl > nlj uij ^ Ajjao ^kjj jl i . 1-^jj .Aj /gJ*-« « t (jj''" , '^' , jl J«J /c^ ' jl^ jl^^l 

s-^g-ii ^gJj AjjouIL Jaia I^uIjS j>^-«J A^jaJla .aJ liaj <£pJI (JjjUsj 3^*-* cr*^^ J" 3 ] -^J^ ^ ^l lsI ' JsA' 

A^jaJI ,_a la 1 0-^ ILa .L^J ucIajoi JJ^J >-*^-« UUaAJ ajLJl (—3 IxjI j_iiaj V jjtLujJJl AjjJaJ jjjxljJax jl 
jjUkj* jUal (-3 jUlajjiLa La^jl |_Jf.|jJJ jtu^Lsk lilliA .AjCjjoi dll^l^C » ryyij cAjj£ll i " Ua jj-a ^l-^ "*,'.'"'* 
AJjSJIj t jLajllj i jLS-ail I qlhrt A*J aiS •^>=>l (_j-*t^>* jUal jj-a La^all UjiaJ Ijl jjJJ&J > a ^ IjAju jl j£-«J ^a^lj 
L^jU^)3 X<u*j 'o^?>.I — jjjlj-'wlj cdilfcLaJlj tjjjiuall ^g i r-if \ I ^ ujjjj CliLOx. ^a«<i ,_gAj i^i-aAjll _jjj V I jj-« JJ^I 
ajj-aJa-a Ajj_jjli jl£ o^arj-aU ^-jl^jll t 3J^ lU . U-aAc jjiL aJ I^A JS jj-« (j^ajjul jj^ij .Ajj mjjl l^jS^. (Jc- 
j«\ i ^ cAjjaJI (j^aJajj ,*— "iJJ /g-^J jl£-«ulj jL-ajll£ A_i jlLs CllLiaS (j^ajjj2Ljj . JjS (_g^ j)-a ^>J^I (_3- aC ' l?-^-' 
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liij c jjiUI /j-3j •Ajoiiu jJfc aJxll jjf"u_ioi t(j_^£il 4j£j^"iftll 4j_iailia]| aJjIjaI] ollLa V JJX- (_£l j-a 4_il jUiVnl 
(jJJC^joU jLfLall <_£>Li. (j[) .'"'••> « ^J- 3 *^" Up 1*3 .lj ujJu 4_j*jjJall juj|j_all juj5j^-a]| <_l£ ( 8 A'^jm t(jjl"< >*\}j? 
*1J| jjjjljill JJJJ jl jLa_Jal ,. iSj UaJ jaifl jljjljai 4jj£Jlj t' hn m jUajJlj t (j ajjjjj i a <JjJa3l jjli ' tj-' "'"'*' " 
Agjli c4_j^aUJI A-jxa^^all aAjJal jju La <_£_!] s-UaitJI jJaJ lilj . jj_lllaia]| UiK tj _i 1$ mjj tJ _A (jJaJI a SaJ 
4_nj— Clil jft^ll (JJ-J CliUdxll (j-Sjj c4_2kjXa]| .->g i^ajja) ( _ 5 -JC- 4 alia ft UalSjl (Jjjjj t^ alia ft CjUxaS qj m-jllm 
• eUij^l <ljlst»a3 /gi^J Uu UsLaJ >» , > n"n ij*lr'J '^'^j5 4jjf"ulj t (J aJJJJ <JjJa3l :lg-ujij ,-A (JLioi - jUvaJl 

jli cjj£li ^>j£I p>"y I <u i n ■> | - r ii!>i L«AJ*a . dil i ajjjjlj dAcLauVI o.igJ .1^ lilliA jjiU jl > . ,- >j 1 1 ■> j L 

c4jjaj| 4xjjaJI 6.1Aj .<iSLai Sl^ila AjCjjai CIiHac-j i\jk i ^ 4J_aJaj cAjjUvJ V ?t j ' ■"»*' ' " 'Us AJaflJ .lie tAjJjS 
lilj^jj (c-ul AxjjaJI ClulS ta^-aj ij£! A£jjo»j lil^auj jjl (jS-«J s-i^s-" 1 V . f-j > "ail <cjjoi ,_A tjjJUiVnl 4jjJaJ ,-i 

.4jo»aJ jA IajIj jAjj (_5a1I -"u^all f.^-jiul j-A s-j 1 "-ill 4£jjoi jli c«i_)a3I L\j 
S.L"yAll aJc (jjJaia jjl (J^ajaSlj— jl^aA^/l t-JJ mj (_$iJI lillj - JJjl lilljA (JJ^J jl ' JaJ 4jU VjA (Jjijjjjj aIui 
ClulS Ua^-a Ig > oq'i 4£jjaJu CjJJdJI ^-jll »j 1 ^>ll aj^,~ /gjj>a~ jj"' ■ » 'J '""J < ^-i>^J 4-^jn jlj .Laaau-a jlS jgCQjjJul 
Clijj_taj Lgij^ajj LllLJa|JJa , ^ I 6JA (jC jjjl'uVnl ,, |-s"l . 4 -s J t >tjJ l__ Laj DjXij Clul£~l g-WJJ (_$^Jl auotaJI <CJjoi 
4xjjo»1Lj u^J^ ejjJoil t^, « 1 1 oft (-ll ^jXiill ulj^. IJI UK t in-'t ft f.UJ ^Jl lA . IjJ ujj (j^-«J Ig, 1 iiq'i (_]jjliaj| jl (jJJj 
. 4 9Jja ft AjjjJaj jj^JI s-lij a^lc-l i -AaJ t ij*S (JJJj .1— jSUftll <cjjoi (jfc jiaill <-_ajj^aJ Ig.mVi 
jtju^al Ls j^ij .AjfuU jji«J jVl t " 1^. J 1 ^il t^qlhft ^)JJ«J ClulS ,-j3l e.<juu$ I (j*->».i jl tft^A sLJull o^lc-l ^-i 
^jjfc (jij jl ' . 1">J LS>^^' pUjjJVI jJ-3 — jUaj 4 jl£-a — ?. \±£)1 1 (J^aJtJ L ^>J*J 1^ • ^(S "^'' ^-J-*A^/lj H9*l-\ I tjulj 
x_a f.Lul^/l i " 1 1lj f.|j£. j-a p-ji liluA jj^J jl ' . '•>.; ^-Jji '^J^ 1 ' ''cr 1 ^ 1 (J' ^ .'"'"U ^P^" ^t^ 1 LP (f-^J •V^^ 1 

. LuiLoiA Lallc- jUjc-^/ I jjc- j-i ^i.u juu jAj ( 1 1 *-!■>; 1 ^ 1 *->■> i 
s^A A-a I «>•> n)'ift~4jiinHj^£]| cjj^l *jLi]| jAj i jl~»j' <aJl JLJ^" U' ' ■ '">J 'iw*J uj' ■ """ ' "Ca}^ 4 ^JujoiI liluA 
cs^j^jj lJ&jju jl La £,j-"U LgJ jil^J c^ Pj-"iVI Ajjjoijll jA ej 1 "ill jli t ujill j» jKl m'i La J-i^Jj .4jujjii]| 
i_uUvj lAJja.1 lilj^jj t _ s ^lil Cijjila ftlL jj£si*ul i_jjUvj JS ^jia .|_5j^.l Aj^La. (ei jjJj jl Aj-iLJ Uu j^-«J t^lj 
jl Lg-la J£J j^-«J 'A J unHj^il ^^A j^.^/1 J>?.j lA^a.1 Ujj liJJJJ ^^-^l 4itjaijll jli lA <\\"^ ft CjUjjou j^i.^/1 

Lus p^g-jui <_$l liljjj ( iuS caJUoiaII sa^j (3^*-y ^-^j ••^j^^ ■" V LJJjUij JUvujj jl i CjUjS i hViIU j^k^/l 4-iiUj 

jp^ia ?4jvjKJIj Clljj^allS 4jjjjs«a jKI CJjUjJ A-a Jl 1 ajV U Uiajl (_gjaJI Ui^lc- Ul ?r, ft 1 aj i " n-s cUu^jS ?.|jj 

. AjjoU l-^)^ - 4 j^ L 1) ^/ L_lU>j-a c4jjjjJa a_]ya. J£jJu (jic- cCllUijl*-a cCJIjUiil jjSjlmU 
j-a i_$Jjk (Jjtij ?r, ft, 1 aJ <-_Sjjai jjilil jli 4 CllUajl*»a]| cJUoijj IgJ j^-«J ^^all <Cjjo»ll (Jc-I ■Aa lilUA jUs lij 
jl ?rj^« 1 ^1 .^—jJaUul j-JI L_i|jUjI lU-uJJ jl j^-«J (Jjaj ioftll~4 -^jVillj i . jj mil (jn^r. t IjjoiI jJia, Cjl i JJU /j-lc- 
x_A jjjUllU (i}^* 4 OJ^ ^"A JLJ^J /j-^J (3~J •WdJ^ "^D^ - W^' (J" 4 (""^H' LT^ "*" J LjL , Lal Uu aJSJ a£ll ^JJJaJ 
JUoijI 4Xj_iaJ /j-ic-l >lA lilUiA jjKj jl ' . ) >J 4_jli iA ^.jVlllj i . 11 ml) tjjjjj iiiftllj j-jJaUul JU_J ajU^a jljj> 

?. ( _ s _ii JK pj-^ J .'"'* J jj^ CjjUII lijfc jli cAJ 1 jjj ft 1 n*i Cljl£ Ulj . frj 1 "-ill 4£jjoi tAjjj mil <cj_ui cl!i|jUj , ^I 
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AaJL 1 h A_jla cLajL jL$-*u jl CllliUajll CIluI jj-lLa jl£ lilj .^jj^lic. JL*J ^^jaiLul Jaj_Ju~l mJlLa 4_jj£ » 1 fn > aL 

. I.ia> (Jjjj^ail L\jI ^)*jJoJ UlatAJ La LJJ^ U^ ol*l\ /-S2 .4jo»aJ (JjoLmVI (Jc- ojLj 
<3j*-ai ,-jjj-a~ Qjj 1 1) n ujj ft 4j^J jj^£"*u t jjj 1 1) n up ^ <_L>aj 'J-^ 4 U^ 4 ^"-" (j>"r -i J Lrb-?"' 1 r* c-AxJ Lu3j 
<_J£ .1^.1 .l*j .A_J <_ajit»<i JJC- La jiLajjL (JjJJJa U^" ^ D"** "'' 1 g •> jllj Uja. iiljfLi*u3l 4J]jl jlfLa^L jl£ 1 -ll La 

j-a (JJ-13C- A«J (CI t 1 ^ Y Ac ^Jj ^jju ji.t*La CllSj ^jjj (liLSJ j-a pCjJI (mS ^ c 'J .^ miu ^j-A L*ls?.La> «jljjjl 
t a ujj£l 4_j| cAjfL^a^l 4_ajLjja3l A )* t\-\\\ (JJJAJJ JjAJC- jjl^j '^)i}-« (jit I '4-^al^Jl AjJjoUJl (Jj^- (jJUuu'uil ClsLol 
^jje ejjJall <Cjjoi CjJ <\(~. cCllijll loA ^^i j^j . J-aVI 4_jL>J ^^i -*i>^>a ^>JJ^I jl ( _ S JC- 4_j3 (J^J V Lil&^J 
jl (j-^-aJ Lgjl ,-JI jjj. mi ft c4jjg_ja»j CllLj^j-all jJU uojjl (_>"a£j -lis . jjiHl »-£&■'' LaiLLa 4i_^ajj LaLaJ AJiij^j 

.1 <U)-»rt 4JL^ajj (_gjjiull (j iUa IL (_£l t jjS^ail ,_3 a^jojaJu eLalul I.11J jjl ,-JUjJaJI (j-a CjjjSil 'aj_oj^a (Jjli* /gi 
LujLao ■> ht rt jjl A-ijJJ jl jjVl j. la (j-S-al t t-Jat i ^ilj i_j*_j^al aAjJI J-JJtJ ?CJ > >-— tl LaXic-j tjjjj^il JJJ--aJj 
j^j-a (—3 jjjjSLoi jjjjoJLi. (j^J aJ 1^1 nilta A-aj .4^ila-a ClulS - (jl£-a]| JJC- JJJ-«I ' jLajJI JJJ-« — ajjiu-ail 

• j^.1 ftz-jui (-JI 4, v i d*i\U UjSj^. (JjUSJ (jl -iaa2 £ jhun'i 'JJJl (JJ^J • J^Lj Sj^u V co^J^aJI A_a^)il ^j (j^ij 
CllljLajajll 1 SoJaJjA 4x-llj^a a-ilcj ( _ r 93 .(jlh^W olfc^ ^g-ajj caJjIjII ^ cLiiU t«Uj m'lll sAA (j-a pCjil ^^ic- (j^Jj 

. A.\ *\c. ^j^ ij^'j^ -^J^-JJ ^>/'''''j ' .'.'" ^i)^W -JaU^Vl /c^- (jj 1 ^jj^ "S t^-JJUMi'nVl ft Ihi ^>«\ll ^-i 
A—aj .L^j uujj LJJI ^jgau <sJJI (joJIjill Jm'i t ** i j — > j I ^ ■> <\-^ j t^"' '" , ■*" JJ ' "AAJ ^L-^aljjj T-li£ll (j^Jj 
p UaJjoil La-a JJl^J ^IF- _>^' UJ 1 ^ nnl i ^->"i cr^- - jjj^l^" ^W^ Ca^-alA3l '"'■*■"« 4j^aLiJl AjjjoUJI t <J i ^tj f"y^J 
A_j£lall Clil H^^Lail jLjj jj 11)9*11 a^jljUa^a ^—3 j-^li • ^J- 1 ^ f j ■ *^" jl jjU iVnl Llalfcj . Ij JJaJU jl a^S^Ljail 
V Upl t4Jj^a«a L-lbuai*^ 'J-lJJ o^La j-a L_ aJUJ jj^JI .t H* ^ jl rnii ml ^—ll eLalaJl Jh i *-il c^|^JaU ^)2I n <\ II 

. U_ojJa I'ltf) 
^ ^Ull h^*V LaXJfc <J*0 4_xa]Ull t-JJ^JI lM Ljajlj^jj^ll ^Jj JLmJJ 4_>ua-a SjLa ^Jj 4_^.UJI Cjlxi 
jjj£j ^-al-s i *-i JJ^I Upl^J >ilj '""' Cll|^a«a]| jl ^jiLSj (J*J>2 (_gjjoU_aja»ll ^j^jj-a^l ^ ^Utij i-JJjl jL^ L^-^J^' 
jj£l <Cjja»j <-_sJj iljojUj ^JJ-i 1$J3 LaJ cCll|^a«a]| jli t QIsLmuvIj laJLoiLi ^j jj^jll j^-aJ jl£ liU . j^JJ La-a 
CluLaiil Upj£J c*J^jjaL_a>i JL5^ * U' ' . ' ">J ^' *MU^ tS-J' c,*-il_a3l j— 3 clXi. 4juj_ui — f.Ujjall (jailjia <a*ijJ La-a 
I^U.'ir.j (JPJJJ I (S » ' <3j LaS) 4_lJjLaJl ^-3 LillJlj2 ^^J>« (jiaiaj jl Lai I nlr. L-LSljjjS . UJ>Ia j-aj Jj-a <L^aala 
*-a liLoiLaJJ Clljj -^ t\\\ Jt-^j Lul jSliJ jl t ; laj jl Ajla <i Cjljjjji ^JJ>a -gj) (jJlliVn*^ 4-al*JI 4jui)')ll 4jjJajll 

• AiLiuSl j, a ■>**)_; i»luaj IJ^. lioat i *-< A-WJJ jl clfcU-iil i " ) ■> n V LjJI j-lJJ (-ail 4ajj-all jjc- a^Lail - ! i *r>; 1 $ > *->■> j 



35 ^ i^^ 1 (jjliii jjj "LjjjjVI oLu^jill ?Li=.V jlio 2JjL=>_o Ul^j jjj- Subtle Is the Lord J Pais, "i "i i-"i "i V (jl 'ii . ^l l < 
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aJ La jjJaLaJI (_gjjajll jLWVI ( _3 4-ajgi-a jjc. ^)&l_aia <_~Aj cAjjJull IgjjjJJb (JjjJ-Ja jC- -*aa3 IgijxJ jl jfLaJj 
jl clA^i.j rt^aJI siA ( _ s -1c- bLufrl cAjaLjaj CllLoiLa Clljj cCllljijai <JljJaj . JJ^I AjjS (_$l 'JJ^I ^AW* J^" 

.^^.Ij ( -l\ a^jic- (^A cAjjj-ail a-iLail ,JI 4jjj-ail jjc. a-iLail 4ju*J 

AjC-U-ii^l sljjjall ,—11 jjjj-ijj Q_J^jljxjj£j|j tCliljjjal (jis (J* 3 . lilLujV I 4jl-^ LSj-" 1 (j^J pJ ^^ (J~J 

cJaIa *cl£ c^-lall jl ai£ll (Ja^UI ^AjjJI U>9 .^»jj Uj^aiJ (^jjl -i>?-j3l 4 jKll <iAill r-lj-aVI <£l t 4_aalaJI 
jl£ j^lj .AjiLJajl a^jLuIjA lj; i aj jliLa <J£ t _ s -3 lg ulj ejj^aJI 4-=kjAj jJa-aJ Igjl (_£?.|p2 . jjjflll jL>i£}U 
(Jjji.jUI rtAjjlli .1.1^. UjJ ig pl*_ii^/l (jj^J jl 4_jJlfLal j-a li_oi> JJ^I jja J i <ol UjjJaJ 1 «\K jj_^jlj-ajjfi3l 
<*joilj £_jj (»J^I JaAjU bLai jj i ill" i_j*j^a3l j-a cJ*^J 'J^ 9 Jl ' " " jj^ LS^' 'J^iy ' -a ^ ' J^y 'LsLaJ (gjJ > n <ul 

.Ujj3j .iljj-al J^ij Jj-aJ Lpl (_gf.|jjj Clij^a-ai CJba-aj Llij^a-a — (JjUaill 
<jclx_ii > ^l auaajl i_$Xai [)[y* J^-ia l5-^I L r 1 ^?> c -V' -i *^ a . ■Ij'l^nti ^gi cJj^J <_j-l) Wjli-'UJ-^ '"'* ' ^ l-i^Aj 
ClilijAJo j-a LlijjUuj ^jjj 4^.La*j pjJI jjjfUall tt ; i ^il cs-ljUjai^/l |j_& XUajjl sjjj Sj <\ll sb^l i_jjbsoj A j^Kll 
jLaa^M allVi '"Uj -(»J-^I *ip (__^ AJI (JjSjJI ,_ll 4_jj^UvJI (Jj-JJ-ia (jx- Cjuaa i iaJ jjj-SJ jl j-^-«J L_ij_ac. — 4Jjti-a 
,^j£|j _^jSI AjLib A^jjL A \\\~\ j plx_ii^/l lj_i^xa*9J tA-joil ma II <— LiiljSJI c^-jJa-a CllSj (_gl j-a JjSlj AjC-llj^all 
CA_3l_a3l (—3 t(j_o^J jl i . \ aj jl-^ CjlJjXkJ ^lj .^Ijljail ^>jSl J-iJJ pU-iuiVl jLS t j H'ul jj. aaUJ ljjl£ L-aHj 

jjill ClilaiijLaj J^jl (_s4i • J-i^b J^' ?r j i ^>"i L^*^ Jj W^ii^ Jf^^ cs^' LS^' <— li\S c<jo»ii CliSjll ^jij 
jL^ijS/| 4j^JaJ Ljj Lijjj ^gJill 4 aJadlaJI 4jj^L11j Lie .Win V Cjl^a-aJI j-a |>JJ^ bic jl t a u2£l c^jjJaLall 

liiXJ ?ljlSj jlS La ^a. ^Jl 1 «\-*> i ^-i La In ui jl ?r l*iTi ml ^^Jl jjjJalaJI _y~ ■ al c* sj^i^jV I I^IA JJ ■ aiaJj . JJ.i^'l 

(_jai cAjjjjJall CllljijaJI jjjjLa Clllla A-jJaJ .t -^ ^. i cAjj£ll «_. aso -^J^J (JC- IjJlc-l Ia£Aj . JJ-"ul (jfr Clljj -^ «\ll 
:Cli|^^a]| j-a a£L*c <1. d1 ml MAi jjj^-l jjJ^ls t aJjjSlj . a ilit II cjJLaJI Aj <\ ■ n"i ^-a^all lillj t5 Jc IjaUal a^jl 

. a i?it II j^uJI 

aj (_5^JI JLJ^jl J-aC-~ jj'l "ill j-a UjjL jjjjaifc jl 'ajJiiC ( Ja 4_j| t; IVn ml j-a (_^ajLaJI i_j*_^ail j-a jlS 
• a^LaJI j-a 4-a^_Ja]| CllLjjjSSlI aAA Jj-a aLaJjV LjjSj LalS Llaj j^J aJ — j_u£JI jLa*ii^l A L i nljj 4_J J-i"^' 
a^cliiiiftl 4_m-aUi. ajl -^J^J J-J-^J^J jl (-JI jjjJala AjtjJaJ agJI ^2j •/ji^J Lu Ajj2 jf£j al c-UaLuiJ cAjj^Lvili 
jj£I aj£ ^jJj l^Jjjaul <ij^!a ^jAj c4_uiL>JI jJJlji CS -SC' Cll^Laaj JLi.jj jjj^l r>^b •^b»a3VI ^j-lc- o^Lall 
. .1ft ■> "ill tlllia.y ^Liaj 4ajiL> j-a i^ji^J Li jSjJ 4-aJ*-a a^La j-a Ifcjj jl 4Jaala«a jj£l ajjjlia Cliijjalj .ojS& 
j_a^j2 c4_j^lfc a^La A j m"i Lgjl i"in" m 4_a1*a1I a^Lail s^A jl <J-aL jj^aaAa jjjjLjjjall jLS c4_jIaJI ^—2 
jl l^i. <-aJ*-a aj">'n Lula jj^il jlS taJjj . L^iLiuSI a^jj^i.l Jc- J^*JJ ' " n^> .' I-^ <9J*jJa 4JaLaUJ LgJlJUjul 
La jl£ LaJjj .»j i^-ill lilli ^^i LaJ cLgJj^ *■(«-" cJ^ (j taJ <\" Lg_jJ JIL ^jjll Aalliull diLaljAI liljj tf.b_ojoi i-JjSj 



36 ,_i j;;<H jIajjVI <jjJiJ jj^'l oJj=>. iiL^jji AaJ io^i Uljj£j (JSlI ajjj jaJI »U jjillj lillill ^lc Jj=. <xL»JI jjjUJI '.''^ ^J AiUij. Anccient 
Light J Alan Lightman j The First Three Minutes ^Steven Weinberg yi i-ucVU Sjj-i?. »jj^v; 4 «lh«l l SjUII a^»5 ojjj jSj . 
The Fifth Essence J Lawrence Krauss yk ?^>j i-iliS t-i-aj iilU* j .Voyage to the Great attractor J Alan Dressier . 
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j_& A_/ux* a^LJ Conservative candidates ciil LaU^> CiU \>* etajjuoll i_ijij]| jUic.1 ^tLh-j uj 

^Jj LaxaC (j^ajju jjl LjA^.1 j-a i . 1 1 Klj i_Jjij]| <— al uS£li . J -^ laJ (j-a LuvLjLu 4_dc CiaJ i <ol La <_£.!*] jLj*»a 
CT^ (_K^ UJ^ ^Lw U' *J^ ^ J K 1 i uj ( _ ? j]l e.i_ta.j]| etajjodl i_Jjjull jjli t (JLaJI liljj ^^i (jJa.J .AjjJaiSI (*-^Lj 
4_J13 (jJ^J LaJ 1 «\-*> i ^-i jL^la aJiJ jl£ 1 -il 4_j| (j-ajJajj <~JJi t(jJUiVnV 4-al*JI <Uj uUJl A^jlaj ,-2 S^jajajI liilJ 

.^jjlS-ajll grjm'lll ^ji .jbuVI aJ.iC jjj», i <-\ L2j ISLii C-1jV I ^gJj &jL$jl <_L^aljjjoi 
La.LvJ (_3*q^« J aJ c4ja.l2_o3l Aa> (Jl UJjC I.JJ (_£.JI (JjltMl l.i& ,-ia. c (jJ^jJj-ajj£Jl (ja JJ* "' AjjoUJU ' j^Jj 
(j^aJjJta] pbjjuoll L_!jij]| j-a ^j-S^J La lilLiA jL) .ilijC^U Lj m) JJJU c<jjlaj]| <»a?.!>La]| 1.1c iiilLi^i . LjSlS 
. (j_5jJala]| I g AJJaJJ <c-JI A-ait-ail aj -^ 'ill (j-a ajij (jc UjC ^-jLjasJl <_L)l& L-lj^ i nfi Cj-aJ .iSj . ,Jlijj| j">* il 
rhi'i ml (-JI c^-Jj^JI JjliJI ^ ' <& iA l$_J^' CIxj&jma ?ua i aJJ agaJjLa-a ,-i t (jj^jl^ajj^JI (j^ ^y^l J*"" «alj 

.aoaullj t jj^ullj n_j£lj£ll o^La (jc t ftjjaj 4-ait-ail a-jLail jjl 
AiL£ll Cul£ IJli .ClVLa. Cll^Li j-a ft.ia.lj ^i jj£j1 jjfL jl jfLaJ c4j^Lal 4jjLa^l 4iL£3l ^ifc LLuclj 
Jj^aljj 4_jN/ jj£\i ^)j£l llt^Ka tt \ i ^>jl "cLajjia" jjiJI jj^ j ' "J 'j." '" j'^' 1 " (JLD^J ' " jLLail jli c4_JaikJx 
:"lili-a" jjUl jjS j ■ uj LjjL>jI LjJaJua jjft j ■ i) jl£-a]| jli t^q^j LaJ <Jlfc 4iL£ll Cjjl£ Ijlj .^jVI Jj -J-i-ajll 
4_iu£ll (jj-^JJ ij->^ U' U ^*\i J' • J-^ (j^ in Clij i ^>j 4,.iiiq'i i^j-Ic- jj lajl u-al£ fj_i£jjj 4£j_u»j ^JlaIjI jn m 
CllLl m^llj A Vy\ jLail (j-a Cllljloi jl .(^ii-aj ^"J^ 4 JJJ LjljJ A -\ '1 «\ j La-a " i I ^ h i a a" jlfLail <j_»^J /j^ 'SjJJJ J> ^' 
<jj^LvJ| AjuoJ jjljJJ iJ^' £Jr^' J^ UjLs ^XaJ A-a c*iljll ^j whurn jj^' jL jJjH'l«>ll j-a JJJ^il > " 1* Sfll 
AJ-a jLgJJ jl > ; LaJ jl£J cLvJajoba jj^il j^J J ji ^-jl J>iJJ 'LaJj c^)j£l a)^* 4 J^ Cj>"J . uilJJI _^aj iLiall 
. jaJ }y 'pLi^ X? "— -i]^?- 4 Ai^J W*^ 1 J'~i , »*'ij 4jiJ-J /Jl ljj> -AJviava ?c } i <o }i jl UiP 3 O^j 
<-aJ*-a — LujiJ <jsLs <J-jIc SjLa 4 j^JJ Laj3 ciilLjA JLJ^J jJ Ajli t laJauoio jj^l jLs Ijl : A K ui <\\\ j-aSJ IjA 
j-a /o \ LujiJ jjo»aj jl j>^-aJ A'\u>i e\\\ aoaaili . Jj-agjl Ajjlj^l Ajjjj i >y\\ 4_u^Lvil jj3_ajJ~ jjjj, lajua 4jjjJa-aj 
oj_iic LgasLjaL cLjjjJj jjJ Lgalc- J^JIjoi^/I j>^-aJ (_5-jil sLj-ioJI i— Jjjjllj 4_AJ*»a]| ajjaallj .<_aj!)UI A_aL£ll 

%<\ . Jl La . JLlLj .£U»tt\ 4-aj^UI 5iL£ll j> %\ . ^Jl 2LJ15S1I ^ijj iX^jSi\ <£*j& SjUII u-iU^l 

jj^aljaiJ Ajj 1 1) 'ill 0^3 jll jj t|_gj^l gr^^l ^JJ 4AJIjJI ^gi .LaLaJ LjjC. La lljji jljSj jl > JaJ 4j| jAjj ?j_gji>VI 
jl aj-iic- (Jljja. J-j5 djj^ajjjl ^g-ul jLill a^S jl jj^ajjj - a j j 1 j U lj taj jig llj CajJjJjjXllj t jjAjijJ jg 1I~4jjj i ^ll 
l1iLJjJjjj]| — A_j^lfc "4_jJjjjL" a^La j)-a l^ja. hj m; sj^ L>** J^' « (j- 4 •— SJLjj CllilS c4j_ui j^aJiJ jjJj-jic- 
l—LVJ (lilSJ (—a^Lkjj .^jj^ jCJ *-t5-^ (J^ LjjSJ J^ uJJ LpL ^lijfc^U aL JJJ-a LajJ Ljjj jlS ^gjll LllLjJJjjjllj 
. IgJaaOU ^gjll lillj (jc AjjjjJall jj^aliaJI (j-a Ija AJJja fl LjojJ Clusajl J3 ^JJJ^I Cll^lcUjll jjSJ jl 
(j-a <_alljj jl (j^-aJ 4_j| o^jal Jj-aLaJI jL^j .4_iJjjjL^uI <-aJ*-ail a^Lail t>\& jj^J jl j^-*J IJLa <— Sjjti V 



jjjj iu (_]! 4_LuJ- baryon (*j' u~^ a l ^j * " a j l "^ tc-^J "" 'jj'..^ j f'" 'jjV j *— j^j-^j >^M ^h_?^' u ^ ^ '"'' ajA*iAji jj>i **<•■ j^-^ a] ^ujI jAj ; 

^ IXmI M '" >^' (^A jl (jjjj ull 4JjS ^jl uU jjjj lull 4Jj£j # dj\_jj Vf"' J^Uau dju^ill 
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CllLjJa|p2l 1 g q i s\ ,jj ^Lj^al Cj^£jj| .lij . |j_a> L-l» * <o Igjl uu£l jV 4_jo£Ijca3I L^jjJaj c4_C.jj^aJI Cllljjjjjjjajll 
(JJ3.1JJ lIsIjjJjjjjjjJI jl j_a LSjIj j^/l ^jLoJI ^lijfc^/l jLSj C(_£jLla3l J^La-a-Ja^/ 1 Cll!>La_jai 4_jjl_^a3 cAjjLoj^. 

IgJ cjjl£ jJ Lajj j£3j cCjLjjjjjjIIS a Vftll <-4j^c Lpl jlaj jl£j .pjla jj^. Lpl£j 4iL£ ji&VI S^Ull <_£>Lk 
ikilj jaAll jUiJ^/l 4_jJaJ JjusJ 4_*pUI AjaLja^l <jjJLJI jijl jl <i%3l Lgjj!& CjcILj mV <<!& ^jl 

.Ujj ^all 4-aiuJall ^jjll 

aJj£ lIiIjjJjjjjojII q>Sj (jl (j^-«j c*_aljll ^g.2 c<j| (jjj_^/l (j^jJ <_5-a ?.Lai*JI > '< uuSl c^ H^s -l_c ^^aj 

* J Hi 1 aj ^/ 'MtJ^ lt^ "^ ^ SLlto j-lfj ul>J >-a ' " "„' ' "?• (JP "-HjW^' ^LjI pJ jJ /c-^ j^J •l>iA ajj* > ^ 
LgJ^/ CJIjjjjjjjjjll Jl ■> n 1 ill j^-aJ 4jL (_5^l gCAA <-^u&j .e-ijiiail Aaj^laJI j/s l-ijm; sja> j/s JJ^I J J > ajj Lyt-a 
gCJJG id) nill-i (j-a ^^JJ .e-iLail J <\-^"i i ■ 1; i in (jl L$Jt-a >i j K u aj ^/ '^J■ i /Jl ('^9* "ajW'l I>ia> Ajujjoij 1.1a. 4ijii. 
t Llllj_jjjjjj : ullS '/j-Aj ** * , *"'^ " JJC. <-aJ*-a a^La j»a La pjj liluA jjj^J jl i ■ )-\\ <j| (jjj^jl^ajjSJl ja JJJ^I 
t Lllljjjjjjjoill <-_a^Li. ( _ s ic t(j£lj~Ujil uu£l a-ifr J-^aij La-a — (I.AjI lilli <J*ij (jl jl) Aj^lc- o^La ^L-a Ja£2 (JC-lidlm 
(J^JjjJ A Tj'io jjfxLai a-iLail 6.1A jli c4jjJaj3l ^-3 rjjJ ijtli tg-^J 'JJ", 1 JJ^' *-W^ ^i^^Jj ^"' : "^ 1 jj^"' ■ " 
(j£lj 4^al*-a Jaia jj^J jl cl^Aj . jj^JI AJjila ^ a^j^j* ClulS UpL VqVj ^^all CllljjJjill 4all*JI 4ilj£ll j-a 
^ac- "a^jUul 4—aiscAJI a^L-ail" sAA Clicl laJ ml c jj^ll jiLbail ?ojLl]| (j-3j .A.i»,n V jl s-j-^all (j^>"i «\"i cAili_ii 
^ q-sll f.|^Jul j_j=v_iij-a]| JAjJaJJj .4_jji«a]| 4 AJQJJ jj-lill o^3j-a cUJaaj I ^ iJa*J >c-a Ajj^ mj (J j£jj jl 4_jjj-ail 
diLajjataJl j| it jjL^) jc LaA^i.l (_L-^aaj| jJXill ^-Jj la llj ^Jl <i mil jjj ujJJaJJt «\ll jifJaall) jjXr^jll jjjuaall 

(jjl_ill (j—^Lull l_$j ! in t5 _uil "sparticles i_£l£jjli m" _JI j! cAxions cjUjj—^I ^,«> .n ^g ill 

.supersymmetry 

(J_jIa l^_jaila i^j-jll Cljj •> <\H »jj t\i\\ CllL^^ll jj„, i aiu i^g-lc- U>Jj-i-S i^j-S SjSj-A j Jj£Jl jl aJjVI 4_£)JaJ jj 
a3j t Lj£ jj . aidS <asl^ eJjLfSI 4-aj*-all SjLall ClulS I jli . jjjojLjj (JJoUjJJ AJuiSjSI (_$ill Jj^jll ^gi^ll pUJi^lj 
^2 (jjiiJ] 4jjJaj-a ajjhml jc. Cltaall jj^J jl jj^-aJ jj^jc. cs.Laja»ll ^ IajJ ^^all Aj^a-^l (_j-^l J£>^ jUvii^/l 
jL^iJ^I ^J^JaJ uJjj jl /j-^J • *SLiT l ' " "*' A^klLl) <jfcl*_ii'il 4 K mi ^ lilliA (Jjjj La j^ij . ta^-a LjjiaJ Lai*-a kjb 
jj£j jl i—taoj .^LaLi. UjS <LaUiJI AjjIaJI jull a^£ dlaaj^/ co^ju <-aJ*-a o^La j-a 1.1^. AjjiJ A£jao JJJ^il 
jjjoJIj ajJaaJI i_JJLaJl£ a>JJ^ (JS mTi jl i ■ 1 aj jl-^ f-U^u^ \^ mU3 j-^-aJ Clll^jXij j-a L-a pjj I i ^->jl lilLiA 
tlua. c(C0be) Jjjkui£j aJj|^£Ll liLajjS ^C-AJ ^X-ll . <-\ j-aa JlaJVI ^Jl t_aA c^'W Ac ^j .aJaxll 
jl£ La Ji^iql ^JjjoilaJI j . aaull j-a JjU j^3 Jaj JaSa j£lj~ j^K <=kjJ ju^-jij^a^l tlila^aa^VI ' »m"^l 
jl o^-g^^' j"'?"' AjSLoi CllLJaa-ail .t !->■> ^ Clul£ t jVl tg-^J • ^~>^~> ' ^* ^^ ■ «ajj (_LaAl LaC ajLil <ij^ajj X?^ 4 
^jjLuLoil <-_sMii.l (_jl (-31 IjJJj^u jl jjj^-all x Ki i aj aJ c*JljJI ^jjj .AjjLajoJI (JjJ^)l\ aLati.^lj 4iLu3l i—JjJ 



' 4^^>5 i^jjjj- Cobe t^J Wrinkles in Time -! George Smoot j Keay Davidson j 'Through a Universe Darkly -1 Marcia 
Bartusiak . 
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jiLaj CJliDLa.^1 jla iAf^a ULiaJ lil j<uj .Lclikj-al jl Kqj'q^ jl£ lil U UJjIjj 4jalaJI 4acUJ^I ^i 
j-aJ^-a ls^' sjC-^l CIuj <il ,jja. ejLul (j-a JJJ^il (j^ajaj ,_j3l cdlLjliiill /Jc- -ajL L\ii-*ajj LjL*aa.l l&jj . ajj 

.^j\jjj| u-^V Ls^""* 
1,1a. QjjV, i ^i Clul£ j^J •'SPj^l tllla-jAjll j^Ja.1 (_s-«-^ L> ■^Jt'J Lja. J^' J^ CS^"" ^ia^UI S^W"*^ ' " '"'.'*' 
^j\\ 4-aa_jJa]| (J _jJI ^1 ^IjJI JjSjJI J J ft*' L^a2 *j <Ij]a <jL tL^jli la. ^ Ujxmiu <U-a ji*j la, ^Jj 
liljj La <— Sjjtj V (J]>J Laj • ( _?^-" a ) S-c^-" 1 jl~^ allaojl a^Lall j-a <Caa*-Ja 4_ia£ ^^Jj 4_a.laj (j\jj Laj . l&laj 

j-a ?u]j-aj| i < n - ^ fl (JjjS a. . a <\ lqj£j] Sj Sj <\ii pl—<aj)fl jj_^^jxjj£j| ( _SLa. t ( JU . .)l_aaj) allao-oiLj .f. ( _joul 

• >gj-a pjJJ (JYy ta <auau-*a3l 4 q . ^ijj) (j£Jj . l&jj ,-j3I Ajjjll jJj£j (jjjta-a cajlaJlj a^jull <-aJ*-ail e-iLail 
(jjiLa ^jjLjaall <J_jI& i—ljS mJJ Lj] ft-JJJj • ' " ) a ;ti 1j§ ^Lafr (.IJXJ la. ^gjj t j Ajajl jLa.aJ^/1 AjjJaJ (a-SUJj 
(JjV i^Juaa (_$i3l CluLlI jl ^jjj AjjlaJI CllUaa.^La]| JJj^Uj . (JJjLoII (j-a JJjfL JJ^I Aj2jJ_4-aJ oj^aujl CllLoijlajall 
• -Aj-ia. j-a AjoiuS JL*J (jl l_AaJ cAjjoi j_4jL ^ Y — A J-axJ JaSS jj^Jl U*^ (_5^'j i 44^ ' "'"''' cs^" ^ " ■ "'Jj *>* 
sLjjall jojljil liij :<i^*»a]| gUjoU ^ji ja.1 Ifrjj Jj-iaJI (jabSlI (jlaOMij . Cllja-all J*\ up] (JSl LSj liljllui I^Aj 

.<Gjoi (JjjIj ^ ° (j-a ^p^l lAj-aC j»jaj lilliA c^xaaall 
^aJ| dlli^laa.'il (j»a ^Cjil i^j-i* 3 . ?r,J, i ^jJ ^j ?rlaaj ^jall 4_ia.jlj-ajj£JI j|jjai^l (j-a JJJ^JI lilliA <_J|_^J Laj 
j_a£j jl t 31j aJ aJ jl .4^LaJ (_^a. (_gl j-a f.ljjjail J&] jlij (J|jj La 4aaiaJI Ajclxii^/l jU cLgjoiuij ^JJj^ pL3 
jl£J c<jJa|pal ^jjj ?.Lai*JI (j^axJ <J^«J 'cs^j jl^ j' ^■ ij ^ a (j&J '1-^?- ^ ajalla JJ^I jLviJ^U ^^Jl (j^axajll 
JJ^'VI s.|^a.^l ^j j^;oll j_a£JI j-a 4jj-s m JJ^'VI ?.|^a.^l j-a oj|^aJI Lga3 AjJuJ ^JJJJa lilliA j_a£j jl > -JaJ 
aJ j_a£jl (^'jj .tH* " jl jA JJJ^il jUviJ^U 4jJoA1a1I jj^al . >ie\\\ JJ^I j-a lla.lj j^ij .f-Uj!u^\ 4JJI_4a1 4el_jjJ 
j_a£JI (-i jlS-a (_gl ^gj La L_li|j-aj .ajj^aJI (J^Ljj jl LgjS AjJaJ-oU <9JjJa (ilLlA jSj alj .(jjLaJ ^jic lljl jSj 

lla fjjJaJl LAJUa.1 /c-ul AJI i «\ll~4-jjj_Ja 4j_ui jjj^Aj a^-ic. j hqj LaJj 4_ilLa. 'o^J Uala-a 4 iq'i ,Wj m jL^ 

( _ s Jc ClulS Lpl lljl j£-aJ V cAjJjjJa <1joi jj^L Oiy^- (JSJU cl^C-Lu JJ^I ,^5^ ^jjll aLaa.^lj .jjj£ll jLvii^/l 
jj JfljS 1 jIlLaJ 1 (; ijaau jx- alC-LLa ^—A jj-^J jl ' . ) >J (J*-^ 's-^-^lj ^-SJSJ J-**-^ iJU-^' Lr-^ Lslj*3 . (jjLaJ 
<jfcl*_Jul j-a ^t-JJ-a Cjla, 13 j_a£j jl j^-«J ^/ '-^sAi -»J ' ^>" u^J' *^?*^ ' "J L5^' L>*>' ' *<* » ^ (.^l ' O^^J J ^ a 

,4_>ala. 
J J ..iqu 4_ul JJJ Llj c (jjUjoi_4jJuLaiLa (-i ,j lajjl l^Jt «\ll j-a c Cll jC. jV I I^J C^-jJaLail jjiil ^LiljLaJ Alla-a ^-i 

jLaiJ^/L Iij (_$iil i^jj^-JI t3^^' u -0 '-^ jj*- ' ^ 0^ ■* a ^ a J^ *-£ uV'" 1 '' l5-^' ij>^' U' (j^LH^ :*I>Lm)VI 

j-a j*_j-^s]| A_j&Lla 4_*Ja2 jli c j_u£ll jLaiJ^/l <-£>laJ (— 9 <ijj*-all (J^l-ajll jj-^l <jljj^ La2jj . j_uall 
' " JL2J ^' •* L?" 2 t " 1 ^" 1 * ' "3 c^-aJaola aj|>a. ^-aj^ L^J jj^J /<-^ (a ^J LaJ jjir . ^i fj^a. /j-Aj t^ j''\"l c>LW 2 '-* , ^' 
j-a pj-JJ Xa^/I jj . ^>qll ^ja.jlL <£.j31^ c4_1jIa 4£jjo»j ajjir . r-i\\ A ■> hqll olA Cll^XaJ cljl*jj i'o^£j-aJI ^-jljall 
SjAj (Jl cU*_Ja ^ « jlliaJ LaJj c<jjj3 ajj . ^>; 4jt-oijia cAjx^aSJI jAljJail j-a Liu (_£.l3l c4_u^laj| ^L-is-a 
jlS g.1 la-jl (_gl jl .Uhiim <j->^' <j>^ ' ■ ^ '"' ^ J '*"' ' ' ^*J' J^J^ L - J J^' jjj' U ■ " •(»J^' 'S? 2 U^'J-* 1 '' l5-^' <jl>^' 
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jir i ^1) 4juLul 4_}-<ij^£ll LllL^j-aall CludLjJaJj i?rhi gj ^2 (Jj-^ U' ' . '?J t MU m jl lajU>al jl£ slj-ioi uajAj-a 

a£ JJJ^il jlavij^/l (j-a <_S>^ * '"* Q>Sj (jl LiJajl (j^-*iJ '"'b^ •* bj"^ ■^ W 2 t-aaau^al ^jjll dllajajuoll Jl 

. Igjl mi"^I lajl j£-aJ X? ^SUI *-bi W^J '^J^aLiJI fiJjJ^I U-ipljij ^i) i iSJ^ ijli^l CS^J '--'j-^ 

.-»gj lr. i_LJjjj jl (jjj Clijj -^ <\ll (J^> ujj jj miaJ AjjjJa <-_al_iiu£l <j-lc- u- 4 "^! j^^j4>"i)j^' J- 4 J J " 'I ^ tej 
CAjiljll ^gj C<_a]laJ eaLaJI (j-a /oHH jl y-lTnml Jfr b^l f^*jl _>^l l"^J • JJ^'" J^C- jj^JI ,iW fi (jl (jMc-j 
AJjxJ La t H» a 9 , .(j^aj^/lj (JS iTill ,-i pjj-a (jjil£*jl ligaLaujai ajaje t U_ojJa (J aJ <\"i ^/ jl CaaaJ V Clll «\j i aa j-a 
AjjLjaall U^jLum Lli^AjiLoiAJ faaJja jl l£>?^I ufi* (_DLii j-a jt-iijjj (-ail CliUjJjall A h > aljj UJJU jj^Jl jfr 
(jJajJU 4jjaaJl 4_}jL%aj£ll L-LAC-liall aajjal (Juamii) e-jjJa <j-lc- a^usta jp*a3 . ej-Jall ClllajK n (JAJ .4ajJaj*JI 
(j_a£J 4JaJ_p> a_uij Xifc H—jjjC. jjfc a£ . L) Jjaj <ij*»a] c JlalLj t(j_a£JI <— al *n^V <jjauJa^£JI ^^-Ic-J AJJUalL) 
Ifj^. Jais <— Sjjta jl * jiaJ mj cAjjjJall 6.1ga cujl AaJliLal lag^ljJ jl if.jjJal\ <Cjjoi ,_& ear^jil 4aj&Ua3l AaSjaa 

,^a jjc. 

t"iK uJJ Ajsljx ls-^- l^i) aais (jj-^! jl j-^**^ - UijA I g Lajjj lAJ^J (-all Clsj^a^ailj ajaull - talk 4 j i aa i La jl 
(_£aJI j_o£Jlj jaaS . jlLa (JSjuoj > LjjjSl a2 t(JI_4^.^/l (jjJafil (-i t jj^J jl j^-«J b*-?^ t ^ ' ^* "^" 4-"U*-* aJLa j-a 
^-JjSJl pjj, 1 1) «\U (^Sj-a c4aJjSJI ojLai}(l ( _3 ( _JjSjoi riJ^uJa j-a jjj * r-i fj^. j-a JP^I (_>*" jj^ jl j^y 4^_)*j 

o'il)^'" W^b* j-* L - i ^>' :a /c^l j_? ja " j jj c>"43^ ' ""^ 

a£^. laA .t^^. jl>^ '- aJ J ,6 b^ ^** 4 ' a ^ JJ^ll J } ' uiG /c-ic- <JJ-i2 (_gl t JJ.^'I J' aJjVI <-aJafc (J^r» Ajl jiu 
jl j-Ijj (_jaJI aa^jll jj > aiujl jl 4 qj'q-^ LJjjaj (jl (j^-aj V j^j • JL9-^ ^-ir^ ^-4i^ jl cr 3 t3^W ^-^"''' Lijl 
■Ig-aJ Laj .lla pjJJ ub^ '-* 4— ^-i>?^' LaaSuCj Uj|^a«aj LLajaj j_a^ J2lj t 8j£~ AJuajJaJJ jl i ■ 1^>J (3*^l ^ ■ «a3 
— Ljajjao jrb^l 'S^ c ' LLiulj LuUa^.^>La <3j3 j»a UatjJaj (_gaJI 4jjc t SJ i ^)ll jA 4jjl*al JJJ^I jU>iJ^/l ^J>aJ 

1 jLaj ^jic- L_i^LjA*a]| JLkjl ^jlc- cJa*^ la^Aj . jjAil jUviJ^/l <J>5aJ aLu jpj Ajlfc t_fi£j (_$a3l <jjc < aoj^ajil 

(JJsu jl j^-aj j^u^l jLaiiV! 5_jjjajj <jIjj LjjSIjI ^g-Jai Lia^ijj i_ujjj1I bax-li . 4jjl «\. . nil <Jjlill i_jL*J^U 
ajj i ^<; csA)- 4 Jr^ j>^' j-^ 1 /0^^ j*-^ '^' " ^ j-^li — jd>^l U- J - a l t^ j<\i>il ^jj^'VIj t ?. lJ!LJal , ^ lj t?r h nnl) 
<_aUvJ jl i jaj al ? /o \ Ajjou j-a Jaia ^gilall jjj «\M i^ji^J 1-aJ *-L£jI Luj£l llmij) ^igj jl ^yi'n (_J^2 .4jjoiLail 
jp^ia ?L_lLja|jSa^l A-J^aj ^g-S Jal^a^/Li jj^J A_La jrjj^aj] aXri.jll (_3Jjiall '"n^ l£>*^ (jj^* LT 2 L*_Jaj Lu^/ 
a^3 ^^Ic Ujjjaia i Jim) CjJJJa.1 aS jSj aJ Lui»aj| jSJj .-LLaJ^I <—al nn^V 4joAa^s <jAj-aJ (J^aj^/I Jc- bj_aiaj 
CllLjaaLull i_jjjjJuj ,_3 Ioa. jjjALaj cla^. su^-il lii_a£ j-a aj|j J-Jak lilliAj . ill! <\J i aa II sljj^ 2 jl LaLjl^-ajjSJI 
tjjjj^alijll (_gl cjjjaall lil^Lal t aj > ^->'i /c-i-« Lajla <— ajjti jl >i jKi mj ^/ t (jj j-aailaj£ cjajj .AjjJajll Ujlc|jli.^/ 

.LulajJaJ g<aj^3J ^-£1 
l&liajaij ^jjlll ajjj^aJli .j^JI a^ij jl AJJaJ mj LuLj - AjLafc AjjJa^aS J^^l (^ ac,— Luc-laL laij ^> J ciilla *-aj 
jl jJ <=kjj Jl cjUjJ V aa. Jl Aixaxll ^IjjjoJI U>Jj^j clJa-^ 1 -^ Jj AaSuuJI U>j|jJjj£j Jaa. Aa&b pUuJJ 
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La-a AjuI ^jJj (jjui 4ajljJa3 ^>jLui-4 (JLoijLj ll«2 *iljll ^gi ' j^J -'^y^ ClilaLaix li*Ja2 liiL jJa] clij.il j^)2 bujc- 
"111 diujjjall j-4 IaJuj aj .jis tajji ^1) <jij L4I .j-akll j-4 .i*jl (J*u uaSjJj cejjJuLu ,., i a <\ uJJl (JjUaiJ'l ejjj jA 

.-LIaj^I (JaJ j-4 IgiiJj t C)Uj£ i aJJjU IAjjjSj aJ — ULjia ^gi IaLj^j jl l aJb^a 
jl (j£-4J 4j| -i^. (Jl f-Li^ll ,-i o^JjS ajL l^iLows sliuJ <_^ Aj) ( -jLjl^ajj£ll h<\'u) Triml c<1S j^AJl 1-iA A-4j 
aj LiA ?jjj£JI jLa*ii^/l i -L) id (_^2i_H La2 . jj£]] ^ qj'q-. \l <Jj^a^/l <Jj^> 4JUJ jjjSij aA^j jj^all ^gJJ (jl >,«ih'i 
^)ijai ,_2 eLa> Lax jj^i Uj-ij jl t* J "^ ' "J * ■" .' /;, ■ ^_>j (jl j ^<\; ij-*J • j^-J' l-^-Jj p >» II j-c- <s lajul 1— 4jj 
t Clil <u i H-^ 11 eljjjfi (c- 3 ■* & l) (<-^l "* 'j 1 * Cjljj .mil ,--3 t jj_12lj1jxJj£1I J-IaJ l-lfl&j ?"jj-J J^h" ' jii-^l 

(Jji.U Clljj.lj'l JJjojSJ /j-lc- O^JjSjl lgJJ.13 ClJJjl (j^lil 4 L i Hjll CajSJI <JjJaJ «_J_ialJJ (j^-4J jl£ l.j| LaC- jjJjl_iaU-4 

L4 i A\ i 8Jj£ [(jj_jj^ c>"b ("*">' N .J '^ JJ* » ^ ^(.c" idlLaJjaiaJI <_J£ j-4 AoaaI jj^VI aJjaoJI a^3 JgjiaJJ c jjfUl 
(J£ c<ULaJI sOA ^^S - L4 llui ?j-4]l .T^qj t ifa .4_LauJj ojjj L4 <J£ Cli.1^.1 (j^aAiJI ajL^iil jj (JUL 4j^J ^ 

m( Aj& JU*J £jJ-4-4 JULa!! jl Wj^. 1 r-\ (JJJjJ .6.JJ^JJ 7T, «\, 1 in ^/ j^li 'pi)SJl ^>^ -™fl (JJtU ^TJjhll jl jAjj 

U.ljjl j I; n" 1 11L jlV) i jA\ (.AlUalL ixl\jtt ^ '■ LS ^ 'J^- <^ ^Jl UVqV-l (jill pl^ll jU c^ll <J>kii liSjS 
,—11 Jjjuj (_£j±?)}\ IaI^^.1 Xijj jl jjjS A Vy\\\ I^jU^I rt&jjjj jiij— a^Lja-4 a^L4j a^L4 — "4jjj^aj Cl)!<u m-s" j-4 
c4JiaUaj -^j 1 o-^t U ( _ 5 _L4Jll j-4*JI : IajI 4JJ 1 ill jj^-4J ^/ 43Uall sXA jl pjuJjjgJ A j'n'qj ^Ul Ixj-4 j-4_iJaJj .f-|^ill 
l^i. AiUall A i^qVirt L4J jjSj 1 1) f-|^)ill l^'q^-Nj Clll <\J 1 1)-> AjI jli cl^Aj .Ul^liJ jliaJJjJ c^Spo <oa£j AjuJoja^ 

.IJiJaja j^i l^Jt-4 Cluaj <2kjAi l^i. j-4*ll ajj 1 ^1^ jl 
jiL ,^£1 t^^J b^ ih^ <JajJ^ul oj^ ^ic- Ji^r>i lijU c4aj|^JI 4jj£ll (J Jfr a£ll <J>laJj ^UjouJI LiaJa lij 
liSj2 .pjjill j»4 Ljjljjic Liu - LjjAaj !<uiii-^— AjaUall j-4 Ij^. A Sjj i ^i 4_iaS jl (j^ajaiil .L^J^Li. j-4 (3liJI <J^ 

<-4l*JI ^ujouII <j>kiU liajj c(E = mc ) a±£L &\jlu* 4ilkll 6 1a jli t jjll^V 4^-aUJI Aju/ill <j^u! 

^ LjjIsJj CllJjSJ ^Jlll AiUallj A Y\<,\\ J£ jli cliiAj .A-u'A*. 4JJ ^a ^ c jl£-4jll ^ laJ 1 n <Jj£ll jli t jjll 1 VnV 
jj Ia£Aj i\jk 1 ^ jjfxLai 4j3U^aJl 4 «\jqll~?uull ^JUull x£d\ L4^jjljj jl t ajj 1 ^i"i (j^-«J J^J cy^" '(J-*"*^ pl)*j| 
V jIaAa! (JjJJJtJ jl (j^-4J 4iUail j_4 jir 1 ^>ll 4_jAuL4 <J-4^ jl lii UJ^J ^7 ^j_AJj-lA Ixaa3 .JaAaJI jjjlji tiLgjuu 

.j-4^Jl j-4 sUjx 

.A^.ja jl aj 1 o-^ Aju 4 q i <-\j j^-4J taSJI 4-J_>iaJ (-i sUij^I (_JS (_^-4 Ai^ij c^-^j-4^ 7"j\y jj^l jj^ J ' " JjAJc 
jl jj_iJajaa-4 c jj^ll 4_jaLj-4il 4JWI jx- jjj. 1 ! ajj p^jli ' jj_>^-^ ^-^J-^I ■A_3» JJl (jx- eUaLtJI i^jJ ajj L-4^j 

.^iiJI ,J>sl£ ^jjc. 1^'qjjKi j^-4J CJjSIjI l _jA\ AjjJaL^ll Clilj^l (j<s 5x-_4A^-4 
j£-4J jl-4Jj jl^-4 lilLiA j_a£j jl <Jj2 (c-^J-*^ rUiH ^l^A jj-^ j' j^y ' -, J^ • UJl ' """ I ^JJJJ ^jAic j^ij 
jj£ lilliA jj^J jl (J-i^ r"jl>^l 1^* W^ (-l^y l ^j\\ Clilj, 1 ^iL^lj jjjljall ClulS jjlj ^f-i^gj^i (_$l l-4£J3 j-jjjJJ jl 
bioAJjoi l^jL jJaJ jl£ j-4 q£Aj .AjjJaj^l lijl£al JjO=o U^Jaj-al UjU c^iUJI ^Jl li*i^ ^3j Ul ^Ia^JjIso 
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jli cClsLjj^aJI f.ujj2j Ij2lj1^4Jj£1] 4ju]^3I ejLaaJI jjJS /Jl c^a^-^l ^jj^VI *3rW (jJ-*"i-aia cjJaJJ La.ljc 
(Jijl aXr^jll aj)j i ^11 ,_& cU\SJt_iJaj IgJjS U^ "— ^>S-^ ls~"' JXS ' a " j^ cU^uaJl lcila> ^-it-a ^aJJ Clsjj^jJajJI 
c jj£JI jJfc 4jlilll t_Jj^ ju j^J^I '; *■ j^jl-A .lajc-l t aj^ «jjIjjI j . u£ ( _ ? i Lli LsAoc-j • j_a£"J jl (j^-«J jl^ 
ca-SIjII ^^.a c ( _ s -A 1.1a. 4-J£)3j a)J»- ' <-\ jAjj <_s-^l a-lLdl lillj ?(_gjJ VI 'V" c<JjJaJj sAj t^£- -l^lj (jl ^JJJ Lijli 
lilila c^jJj^JI jljiil lilSJ (JS liljUjcl ^ji ClixjJajj <auau^a ej)_4J^aJ liSjLoijlijfl Clbai lili .4-aauJa o^J*J Cllj^a-a 
jl U.la.1 ^jjl jJ 1-iLa (JjaJU (-Si UJC- ?ril£j (jaj ".(jJaJ Lax Jji^.' j» i ^1 c*_aljj| ,_3 cUjja-a jl ,_gjj <-_a_jjoi 
\c- .Ixj Laj2 <J-a*J r-^iy iM^' JJ^ ij^AUajl 4-iil^J J&j~ -DJ^J-*]) jl (jj-^^j^ j*-^-* i^j- 2 jl — ^-jlS-a (J jj^J 

.alia ,jl s|^J £,j-ki <_P ^Jt'JJ 
<jLkWI lialLaJ <ia£p. ^j] I.1jI ^(fin V (^151 ^pN '(j-^l tluaall 11a L\3 4-a-lL <_ajj; (J _ixx ^1 j£]j 
jj jSlall jl-J jLajVI 4.CJCJ i_a*_j^all j-a 4_jla c<_ajjtj La <-_ajjtj (j-aoj ((^j-jJaLall ^jJj LjjJaJ lili !<aajlaj|j 
(^jj (j_»^JI U^JS (a '^"\1 (ff^jl (Jir 3 ^ LT^"" *-^^l CT^j j-^-*ii 'CM (j- 4 Lj^J-a LalJaJ jl 9 uj£j 4jjj)aJI f.Ljjillj 
(, i» ft /j-ic- ' " ' ^^ ' & \j,"*' Lpl-^ j- 4 pjJ-kA«ajl Lj|j)j jLaj^l (-3 t 9 la \\ ,_ il ^Laii jl lil Ligj jjj .ajiljll 

j£-«j jl£ ?t|>jI s-Ijj cAjLaj g-jju ^>rt i^j^- J^ 3 ] (_s^ '"'^j •*" ^J^ ■^y^P clstjj; UjU^JJ s-Iaj 4i^ajj alxll (_£j3l 
(-Si l^i. ojj^a. Cll|^<iLi»<i i A\ iplxl) jjiLowi ^jl ai*JI ,-iJaLi j-a uj 3 ^ jl ' . ^J l-^Aj •i_SJ^ , l ^ir 3 ^ CS"^ 0' 

.4 i ^qll jifinm t ij^ <ij*-a] AJjjoij lilliA jjSJ V 
IAuajjj /£^jI JiJ) » ail U>^ (Jjl i 'H il /c^- U^*jl A-aj' ' ail Ig'lj'sjJjjatj jSjjoiS-a jjj »y^J CibJaj^. La£ UsLaJj 
(Iuj .la. ^—11 ta^iaC- U^aj (JJ^JI i (J£)j^aL«-ail f.Lai*JI j_4JC- (JjLa> (j-a jJajlu UjjC-I Up|^jik-a jli CaiLxU 
jjj j_a£j jl (3^di •f'Jr^ ls-*^^ 4 j*-^- 4 (_e-jl jjj *'^J cUjUUI f.ua.VI (ci>* Aila. f.jjl />$ » ' <aJ (j-al^ jl ulja j 
^}jSI Uj£ c4_La jia V Cj£ '**i.i Cf.Lai*JI ^V}-* ^-^IjJ LaAoC-j . jj» uj£j ' h «\ II eVj-A (jiaaUJ L^La 4alLajiul j*\ J ' 'i^ n 
cAaLaaJI ^gjj . Ajjl_a ukll (j-a aUalll jji^ jjajl£j ta^£)Lail£ '>gjli tl^SlfiuaJ <llila.l AJLa^VI cJjLo La-a Ijjiimj 
jl (j^-aJ ULaij tal IVlllj 4_jj|j, mit, iu LaLaJ /j-J*J \^La ^y&> <3Aj Qjj^aajjjj clxjl .ia. i A\ 1 ' ~->jl t^ ' *a«J (-jJa-aJ 

. (Jla. Aju aifc UJ^l jj^J 
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j^ ^j^jLoi j-a <— aj -^ j <\ll u-isjJl j-a ,-Jjjc. alLou IjjjII (j^Jl t>C- U » ail<9 ^UJJjjjxjjflll /gJUJ m aJle. jl 
a I, tin 1 1 Sjji A*j . (JXuijJuouLji jj^ac Aj3 jjja^aJjJAjl JjjdJ "^1" _>^ J' ?J*^* ^^ UJJ ' A " (_D^ U^" 1 i aJjS 
,-jJajjV 4Aj, uj <\ll AjjIjjuuuI aJut-ail t a utlSj (jl sj^ul j^-aJ Oj^J^ U4^ J^J cc^-^" 1 \)i3' * ''**'*''*' ' " ',' JV co^uLw 
jjjj La &(., mS (_5jjJ «^ uJ<a /Jl r"W^' (S"'"'^* <_S>^' ' ■ ' ' "'JJJ i LS~J J^^-J 'cs-™-W ■ i '- a J ■*^yJ>l Vj/'. *^ 
,-JI 4_njLaJI (jJjJall .A*J ajjJubu t Y A alstJI (jJjJall ,-lc- (JLajuJjl ,-i .AxjI 4JakJ ,Jlj . (jajjUa Jjj£-ill L_ltj£ j^s 
t <JJ-gJI jJ^/ 4_uLa_ii3l jfLjaifLajjJ alMa^a 4_Ju *J^J 4jL^aj jj^-aJ (jjjjJail l—ljL> /g-lc- ,-» W *> lilLiA t (ilj. > aJJ 4_jj3 
. (JjjjJall i_uUvj ^jij .laU> J±& <_>aa*£ J-^JJ AjjtaJa ajjji ^>j Cjja J *) (_gj-*> > ^ <jfL£J J^j 
.Ixj j-a ja^Lla CllSj ^jj c<-_kijjj ("n's Calxll (jjjjJall filial ^^-Ic- 4^a>j-a oXaU>JI 4.3, W <\ll <J-aaJI ajJaJ jl 
aLal dljjlj, i nil JJjS <-_kij-a ^ji JJ&Lvj^I ^>l£ j-a <-a^lill o^uSJIj OJM i ^ill dlUa.Ljallj tlljjbjuall CajJ <J£ JS-* 3 
jj^VI Cls^/LaJl j-a e-lajj /j-Sj . tilj. > aJJ <_>ajl j-a A_j^aj^xi-a 4_*Ja2 i^c-l*- f J ' -"ill (Jjf-"i-a f" > '* > ' ^* iS-^J^ is ''.'" 
i_j|jj^/l jjfr C1iIjj*JI jajLoi ^-^ 'cs^^ 3 ^ (J^JaJ Clllilijll a^^JtLail jSjjoi^-ajjJ 1 ^ <v iaj (jl jS-aJ ^^all Aj-axa^. 
j£-aJ jJ-lll Ijjlll ^jJA lillj^a .a\&j)}u ^JJJ-a ClllaliaJ ajj ujljjic. IjC-Uiu (jj.l'ii ^>ll jJ-al JuJaj aLal jjaJaj^aJj 
jl c|j^L^ ULoi jl cA_aaJ jl tjjo»Jj3^j| jLui jl t lilj, i aJJ ^-3 UJ^' 4j^a2j jl ?r»akll Aj^aSj ^yi.1 ajj ^-i l_4^^ij jl 
prj^ i^ill jLL^/l ^ji JaiSj ?tj^. i ^>ll pLL^I ^jjc (j^aS^lj Jaia 4jL jj_>^ 6>aC- !)Lal ^jJaUiiJJ ^jjll t jljA jLoi 

"111 ajjir i ^>ll |_gjill jl -ij|>^ JJJ (J&- Vaj^AJoil o^Ij j-a t jjaiujai^M lilliAj .aUaJI liljiii Ij-ilijJ jl j^-aJ J^*JJ 
jl Cliljl i ^11 jJjj jl tajJl j-a jL\ CliSj (-2 ta^jJa*ju j^-aJ jJ-ill t(jjijiouj£ jJ ^)aaljai ,-i LAIjS ^-i (j^aJjj 
jjAfclSLa Agi-a JJI^ll t jjK'lVl j-a <jii. lilli&j . < _LlSjl jjjjiljll ( -lc j_4J^WJJ L - J 4 jAl£jl ^Jl A-aioiJ LaJj 

.4j^clijll a^jjljj dll^Jjuo 4iaSll 4j^ajillj AjluUJI jjjowuL 
j- 4 ^H^' '(=^4 ^lijC^U J__)J-a a^J-il jj^J jl j^-aJ 4j| *-a i jjjjoi_^ j^ JSl aA jJJJ]^' j^ 1 J£^' j' J-^ 
.LAjjjlaal V c4jj|j_ii*Ju l^jjilaj ^£1 'Ujill ljjL> j^li '^UaJU 3f^' l?^ *J^J' a^*J uUvjJaS ljjjii.1 c jj^i.1 
UV5J (JjoJ <jj .a^AUol ^i S)-«3I oiA [4-aJ^all kajl 4^11] liwjjfl t_ 1V5J jjJj jl Jx>l (^Jc liA ^1 ajJI ljjU> 
,_i.ijt-a (jijV) 1 ^1 <j| «_ a j .<ij*JI h mj ,_A A_j^ala (j-lc- aj aj Ajj|j_ii*il ^>JJ^ («-ll _j^LJJ^ jA (_L) CA-Sljll ^-3 
cAilLi 'o>a>aL (gi .4_i-alaJI V tJaaJI 1 $ fl^J 4j^/l sAA jli taJ-lill ^jJjjjSJ^/I L_ljjaiLaJI ^jj.V) 1^1 <xJuJ jji_^a 
LaLaJ l^j|_)Lowi a^JJJ j-ja* (j >>■> J J I ^ 1 rr> J '^a'lH 1 syc\ i jLaiallS Ua_jjAj D_j*_^a ^aiJ 'UaSjx a_j£ jjr Udj 4 id«\-s 

:l*3ALa grj-^ji ■) aSj (_gl <_ Sj*j jl Aa>V j^-aJ V ^li 4^jlaJI ^j i— iL ?tail Ijj (JjU^j LaAifc J-al*JI jl J^ ^jjj 

. N-66, 1-23, G-57, 0-75, 1-22, B-15 

Ca^jliUaJ o>fij jjii^aSJ t jVl i-llLlail jjirln jj-lll L jJJC-^UI jli cAjoik-all ClllCj-aawail ^-C- . V) i aj La^JC-j 
jl t ii^i f.J-al Ajaaavj^all aL3j^/l o^iiu-a jljjaJI ^^JaJ Dli .4 id«\-s 4 mo^ f»l5jl Clll£jui j-a U^la <j£ <-_alljj (-all 
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Four corners, Small Picture Frame, Crazy kite, Six Pack, Crazy T 
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BINGO 'el a mil (jjil ajJui-a A «\-*> i >-i e-\_yiA. <— fijj^o TrjLiJI /j-3 Jg laJ ^—Ull 4 <\1mL UJ^(SJ lH^LH' (JP 
^gA p-jj (j-a oJj-i^. ajj* i a ^ *'■»■ ' ■* t ,gj I 'in i Hi .la. (Jl (j, J *~' v " IjjIS Ijl jl — jXj^ ct^- 4 ^i) c'a'pLaJl jjscaajj 

,a 'ijr. '"'■*■"' Ijjjlll (—11 Ajtjollj .—Lxkj jjSk^Lj La-liC jjJJjolLvJl ,_3I j_42oj^3l .11 >«'1J tfrlnlrtl) 4jlgj SiCj .(—Ml al 

jj£Vl ;»ujjJI /j-Aj ' j'-^ 4 ^' 4^a.Lwa tilj, i n/i Ajj2 i"nnj . aoaulu Ajtj^a^ail frLajoul qa ajjlLail f.l_4jJa^/lj <_>aAj| 

.4JLLua3l aLHI ^ji Cldl£ Lax ^gjc. jj£l ca^aaJI JJJ 

\| <jLul Aj*j JJA (—3 QjjaojJ (jjiLill (jiaJU U-*^J J-aUJ <c-^l L£j^' '- 4 •<_sA' ' -a ^ cJ-*^' 3*^ Ll 4 -^" I^Aj 

I g a£Sj cLgjIjjJ t ")!■•> (j-aSJ i—iUjoiI lilLjA 'Ajj^jaix Luijj2 (jjjji^l) j jjxj ?AiLa»ll a^jLjaJ AJ-aiuUl Clijjl i a <ill 

jjjrjKl i in V (jJ^-il lilJUjlj .CllljLwallj jjjjjjiilLj 1 (Sjlc. ^■LaJ'^l * jKi m'i LaJjj . L&jjC- ^>J-"i ,» J Hi m'i ^/ Cllljjj 

A \'l\ oji (j-a pjj ,_JI 4_i<i3l 4 aJJU Ijun'n jl AJaLoUJ (j^-aJ /, H^. <\llj (j-a^-^' (j^ ^-^1) ^J^J^ fg m^'il p Liijl 

(jjj C'\,} aj f.U-ii^/ U n ^ c Q_ajLil * i *T*\J ij>^ lt 3 'liAJ (JJI "?ii3lAJ .*! i <n<n nLa c jjiUj .JajaJI ,, , <i„ i n*i s.Lj-a f . 

^(^iSj LaJ jJadll lla*jl Ijj LUuil .him Lul J ?t.nm 
S..JJ Jjia .(j^aLiJI >Ajii jLjja^V jjJC-^UI LgjS (_yC.-lJ o-l^lj <J*J lilljA niljjauj ^ji jVnll LllliJbujo J^Li. 
4jx i—xilaJj cOj cGj cNj clj cB (—aj^iu ^^ajjoijx caXafcl 4 mn'i <_La^"J <Cjli <3UaJ ?j-aJl ^—laaj cajj^JI 
jl jj^I J-aJAJ (^jJI Cj!£]L 3jjjI1 <ij>ia lilliA Cjjl£ lilj .aJsa alfljl Igjl cLa <a.jj (jJaJ LaJ p|^]l XaJ jl 
AJakl ii>V , ^JJ al J *^La dil£ ^1 (j-ajJiaJUj .4jj|_0ii*JI ( _ s ic 4aliJa2L Aiai (jl (jS-aJ Ajli t jaJOjl 4jS-a (j-a *iAiJ 
.oj£ J^ ^Cjjoij ,*ij-a ^g htl ( _ s jJI plSj^/l jj-a Aluilui ^jJj LjJjaoj 4jjIj1I Cll|j£ll ajj^aj ^\xj^\ <JJ^LJ 4ja|^.jJj3 
i ■ 1-laJl (_$l Cjj^aj^/l *Jj-iJJ (jjj]_aJjjS a^AUa Jlaj (jl LjaJl jj^-aJ c<3All (j-a jj^-aJ La ^ i ^i^l ( Ac (jj^J /c^J 
i>jiluj (jl j^-aJ 4jli cLgaJjj-aj Cll|^£j| A jj£j <la«ajj Jju tCjUJa* «\ll s-l^J i_J_4jaiLaJI LLail Ulj . aj-^ 'ill (Jliull 
jiLaJ niijj (_3^AJaJ'^l AJaaJ j-aj .a.l^.lj <JJu Aju aj ja ^ II JaU LjJjjjjII jj*\j i a t i j^ i—jLojaJ jJj^JJ jjJIjJ 
' . 13 jj^ 1 cJ-*^l U"J^J LaAJC Lgjjfc AJaaJll ^jia. - 4_illjllj A_illjll <jjlall (J^Li. Cll.Wjm La i^juuaj jl ij-AJC- 
Liili cCllLajl*-a]| j-a ^g-SAJ La 4^aJl*»aj x t\-s ;j .jrjLiJI ^jjj ^J.Vn m < __ S _HH o^JLj La.Uj V k— ij_uij .4_llljll aj£l\ 

ieljjjill jjjljil liij t i ui£jj Cll|^£]| 4-UJjJ jj *?(Jq^ J-^l ajujI -ij-A-a 4jj|j_ii*JI j_a£j jl j-^-«J ^Li clij 
I'it Ki ml lil /aJ^J "^a. jy-aiVJ JJ-iJul AjjjjjJall LllLJa*-ail J£ AjaJlx-a x jKi m'i ^/ LaJj 4j| jA Ja92 ^tJAu^allj 

i—ll a (^J**1 ml l-^La JA^. ^AJjJa Liijj (_jjjir"i i n"i jl j>£-aJ i—ll m^.11 4_lLafc jli t CllLajl*-aJI J£ X t\-\ (_LjaJJ jl 

LiiL elcj^/l ^ jKini'i V ijAic- '^IjJ C1l)Ij i^jJa. jl t die- Lui jl taLI Aj^Ij a^a.lj <9j3J ^*j ja \ill Cli|^ 4-UJJJ 
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(_£.*ul c<J-*aJl U^jj UJI (J^LH~i * ''"'* *^' -JP ^*-««5l ua^o dllSjla ^ liluA jl (jJajjiil 'j^Jj . (JjaluiAJlj UU*u 
(jl * J Hi ■ "J (J-fr 3 Cailjtil ^g-3 (Jjli i—JjjoiLi. <J_Ja3l j-« JJ1 < \1 *J-^ _>^' P ^*^ 'cSir 3 ^ l T J -^W b LT^" ^"^ f^ ">J 
(JJX- (—3 .ij^jA JajaJI <_)-&j ?4.jj)j„ uJC- (JAJ <_gjj > " Ua LallaJ <_S>i9 ^Jjljjl dlj^H ajji i ^1) A_jl*Jl ,—3 Jj-l^J 

4_Lal X^.1 (j-a ^/x^a ,<_gj_i.l aJLjows CIljIjjII jli t j uJjII (JJoM i^j-ic- taJ j'ir. ja nil s-ljjJ 3 J^-P L)^- a ■ c?- 3 
i—J^/jAJ (_gjj|.lll jLoiaII (—3 JJ-*U i^-^' *^Jl • (jj \) '*".' ('"l (S '' (jl v-iA UA_*>y ("UfrlijA 'ijS (jj*'.i'"j (J-MAaJ 4j2^)C.j"Jj2 
JJC- A_iKJI (j-a Ifj^. lil£ jliill (jLuljjjall c^jLSjj jIajjJj ^)^J^ (j^ij^ (j, 'n5 A3j .ajjljll jlj-^j Cluljjll 
(JPJJJ (jP!>2 al^aj mV AJjla^a ,_3 4_jj^ A ]| Ia£JjJ-"i j-a (Jj^/l CjljXuul c^-iuljai «lfr» n <JJ^ CIxaJ ^—Hi) 4jj^a3I 
U^jjl cIa^S/Ia) j-a JJJ^I j|>C- (^Jc-J • (SjljJI ."U-a AjjLaS "LplfLsj j&J^aJI s-LLclj "Lixlll JjW*ll AjlpJI ^gi 
ojaIIaJI (J _]& Jaia (juA f.jjJal\ frlilj (J _Ifr xlmjin 4_iAXaJlj AJjU^aSI JJJ jSIaJI JcUjII a$i ju .ilSjcVI ^Jj 
j-ajli (jli t jSjjoiS-ajoJ ^^i t ^gjj 1 1) ja'j ■ » ^gi Ixa Ic^Cjj .iij IaI . ^g^aLtJI pjjjiuJl AjajSaJl <aUjJajl <_gic (j^Jj 

eLuaaJ pjj ( _ s i l&UjJaa ^gjll ^JjiLlI jl j-ijjj . aIxJIj (j^u^xij (_jill 4iLi£ll jfLoutA ^gi j^i nr. lil£ ^jISojj 

(_J_a*j Lgijjii.1 j *N<\i ca.> q» fi Cj_jl£ L-Ag-a caj_^.^/l (_J_S (jl_J (jI_aj^/I LAgaj^-ii AJ lIiLS^aIIj _j_pj^]| aj_^.l 

. (_jl i aij i Hi 
(^aILc jl JLLj . H aJI (J»l ^J ^ Jjaj (jUI j^LaII J H'lll uJUijSI jjji (JIa j^gJc ^LalaJI JjIa 

cj_iic ajLjoJI (j^ail * i i ooIa ^—3 tjl ^"i^^/l ajc I^SIjI cLajj3 j^ ^>JJJj u'-^- jal 4 j-jrl ' Q*» ' "*^)°" ilih > ^»4^l 
aj^i.S/| t^ j 3 j_AJ c'o^_ij ^j^'VI Clin i Hujll pLolr. (jH ■>; JjUij .oj-<iLL<ul i—il. i aa Cjljjiji (j^ajx- ^-ijJajjl 
j-a Aii ill i n (Jjlaj j-^IjIj . CajJjjJI /j-ic- ' . 1 1**1 ii 'a)-^?'' jl-^-^' '^-£)^'j^ LSJ-^J i O^-t^ jj <\j. i a JJJJJ 'iJj-i>^ 
A_iSj jj^.Llao ljjL£ Laj .4aj|j_ii*JI j-a (jJJaJJ t*Ljjl > ^— » — > j CllLaUalJl jX- Cjjaallj L_lVjjJI IaaJjJ <_ s -"^I pllj'^l 

.pLo^il 4j^j^. ,^i"i CjUmJ C j t'i^l^ Uji nlja. 
jLoiaII uj^. Jj-iJ /j^J *aj£ll /jii' pJ c^i.lj slaol (-3 jlj^ll jjjJjj <j*11I JJ-la *jij Ls^ifc Cluljjll ojj^ Iajj 
1 (; \ <\Vi j^j^ ^p^li JJ^I IgjSj^. Ualijj c?.lj^JI <-ajlLij iill£ja.Vlj > -la inn ^gJllI c*ij£Jlj .(JjiSLxaII sLao*^l ^^i 
jX-j . Jjljjl L_lVjjJI ^jJfc h' 1 " i n*ij 1 g jlr. <JjilaJI L^jS i . 1 UTi 4_2kj^ ^jjj lxa> (j^aikj-a jLoia ^jjj SAjUII ajJill 

4 aJJJ jj-oio (JjLao jl ?j-<ul j-^-4J cLA^UaUJ Cll^AjtA i—ll iaj jIjAJIj *i^£il Ajj in'il) ClllcjjaJI (JjLj3 (j-i)-' 3 

-lie jj^j cl_1jjj ^jlj^lj tClinH* <\ll A^jlaJ J^*l.l« c jjjUi JjiS all ^(-jJaLul jjiil Clinn**! m x IH^ (-3 .4j*ill 
A_jlfc - ^^ /g-il 4Jai_Ja X«Jj . Cliul m^ll f.|^."^ jjir i ^i (_gj jH'i i_Jj_uila> i ■ 1 - l*\>lj c'aj-aLiAllj A_ Ija Clin i Huj 
( J£j Laj 4_jj3 4 Hj i n ill ( ig*ij'i1*i Clul^S .(jjilaaS (_yi)} ^j I «\^ H^ 4_>^ t ( .. , ».<Mii ^cLoia Jl L*JJjU*il (Jj^iji c^jlauai 
<3jJja3I JJC- 4_jjLj^£JI CJJjWI 4x-ja^a Ajl^ill ^gi Ia^jaJA j^Jj 4 jLaill (CjU ^jic- 4 LjJ i H -uiiJaSl ^jlhc'i 

. i—ijjoilaJl 4j3l£ll jjc. aj-iailj 



40 ls* ^j^ "^ i^ jU^ii^U Jjl%j j- jli tiiVjls^ - ti^j iaj- Eudaemonic Pie J Thomas Bass <i^ajj LuLkijj ^ j_i ^ill iThe 
Newtonian Casino j-"""' *Ojj^ ^j*^ ts-*) c^j^jj "j^V 1 0-" ' jjj^ 1^1-" £jj-^* ^ oiJjM' ^*>L^VI i^jVjU^ Uijl i_jIj£JI i i . ^j j . 
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4jt_ala> ^ji eLjuall ^ji Ulc CiLuJp i^s-^^ 3 ^jl^j J-U^ (j^- l- 4 -^- 'i^j-— al-all tjj^\ *— 'bu*.'"' ' ^'■^"i'io ^j 
jjjl__ <J_iia i " ua T-Laall jjjujUjj .Ic-jll 4_ia2j]| LaajjjjSjjl ( n-^lcl i " u a 3 cLiJjjajUS (^ jjj-£ ti_— j»>^ 
i_s^/j_Ul j-a j_aJ (_£l ,g_3 3"^' W^* - (J-*-*^ L>— ^' ** "'"^' 'lHJtH LfcH'j^ (j- 4 U^l^ JJ^I al^aajoiUj . i_Jjjjj 
djj i *il_a-_l (j*aj__alj jj^j-aJ_ll (jjjji.^1 ^LaLuI (j_»-au A_a fJaLiill t-jJJ-9 Liu (jjjJal. uJJJ l_l£ .i^)__ul laJ$J m 
.4_UU__.| lAgjj^alsLa ,_3| (jjilaa2 (_}jiV »UJCl (J^ 1 *.' ^Jr'J t^j^l ' -"lall '^-^i)^ U**Jl al.^VlnU jLalaoj 
.__l (juj^j . I.la> &jjt i ^i 4j| (—3 Lgia-ajjj 4_jxjjj_o_ ,_2 jjjljjill 6.1A jLa__l ,__A 4_uull ojJ___l i_l_l£j 
,J___i La__c. XjA^. j-a 4_uaj£jj H—lVj-UI K)^ " ^^Ic- <Jj1j AJakJ ^j Cluljjll a_fi <J__J La__>fr l__l_La CllJaat ill 
jlj-Ul (j-aj (jjlijj . 1 g J H uj <J.lst»aj a^fUl <cj__ ( . 1 hajih (_£-UI c ljjj_\__1I ,_3| Clll j)-»t <\1| a-lilJ pJJj -^-JJU '*>* 

. jj__k.*_M p7j^a]| jqi ^1) Lgj2 jaj a^a <J£ ^-l_La (j^ufL c4jjLa-a <LjlaJ 
<Jjb Ax._4A^-a <J__I.J cljj__1__1Ij ,aj£l\ L_J > a jjl j JJjlI <Laj^UI L_Lajl*»all <J£ ^^Je oIa c^ULa Jlfc ^gj 
*_JaJ t __£vJ i—Uoillail Cliijll ^^2 i__c^U 4 aJJUul li__l£ c4_j*ll 4£j_i-all <-dlc AJajojxa 4_ mj (JJ <U, > a c4_jjLj^£JI 
Ijiafc jjill liluJjl c?)LaJ V <J*iljll aL-_l ^i iluljjll <— uljjJ j^lj .*UJjVI j-o t5-*^' AJuLJI ^Jc 4jLiu3 

j^ia. .L-iVjiSI J^« J* t^JJ^I Cj|>^ 4 iJla n\\ pljjVI lj .1.1 ■ >n (^jJI CJliMik^l J^.1 qa UjjUj LaJ cAiOi aJVI 
t a ujj£l c4xj_u»jj .4_3jl*i I gj£ sXA ^ SoaaJ) aiUiJl J^aljC (j^J *J .|jjjLj (jjjL-aJ jjl (j^-aJ (_5j^aJI Jai-Jall 

^^Jj a^£JI lI^ j ^jSLuoll L_iVjxS3 3-f"^ l>* cJs-^' (J-jUJI i— iVjxSI 3-f"^ Cy '<jj-«-«vUI a^a^LailS tjjjjj^ail 

. jLoiaII ui*JI ^Q 'I (j* JajStuul 

^j£j Laj jl$A (^3 AjjjjjJall <jjL^£JI C1i|jWIj CllU^»ajjll J£ i JLjSjJ ^ ~a.VJT.rtll a^^^b *1^3^^ LS* iH** 
3j$A rt j-a duljjll <-aJ_)A i__l£a .AjjouJa^£ L_LaLj-aJ 4__ala Aji^.1 Aj^Ij cxiljll ^^i t jl ts.1.1^. ( _^i AjU—."^ 
J J.i^ll ^ i aa .ilj 3^^ — 1— 3-a (Jju£jj .aA3 _]^J 'aJ_wlj cjjJ^jij jjj Clll jHt «\ll ^_l L_l.l*»a A-JJJJ (— i . jj > r-i^ u) 
Clljjia|jLjul JJv-«J (jl-— ' ^-"yVlj (j-«J^I ' j^J ,'. ^J ujAJUj ii—lYjjJlj o^£Jl jj-aj (j aj qj LaA^_wl jtS cj-aJ^/l 
(_3^^J j£- ^)^.l j-aLLa ^?«a 4ju j^AUaLa cCluljjll 4jjUa ( -M (JjuL^. jAj I^A O* 3 ^ (jl '.'"'J (jl^J «* «'"'^ ■«'' 
jjj ^3^'j^' L>— (jg ' ^*L)j LaXic-j .(jLA^I (—3 '^)-^lj lH-^ (j^ ciilj'-— ^ (J*- - " > ^. 1 '*'" LS^*-^ _t~J "-r 1 ^ - — '4 
^_J Cllijll (jLa> Ajlj C(jAb-a]| cA£jjjJu ^jjj ojUij (_s-Aj •_rr L jj ■ i - i£ - _r~ ' ^~ ^J (* ' ^*J (j^ - "-riVjAllj i_J_ojail_JI 
C_\jul^_k.VI jj-aj (J^jij Clll jHt «\ll .1_J jl£ caj£JI ^j-ajjj ljVjAII JJ-Aj (Jj^ i a <\ll jlS a^-a J£ ^jj . ( jtIII Iajj 

s > f 

pl^a, ^jj L_Lajl*»a]| (JUaluil aJJ jlSj .aj£l\ <J3 _x_J jl (J-a_so (_$iil i— iVj^ll (JaJ i_lj_il_JI ( JuoiAJj 4 i a_ JU 
a!*J < ___J1 ^^Ja jriLaill ftiA C1_1£j .<a__-a Cllb^jj Aj^Ijj JJ^J 'S^J^ —J lila <j^1jj bjj-a jLS (_5i.ll t(jA|j_all 
cY (j>a— ll _-l C- jl-Ajll ^-— a J^ SjL— I c^uai—i— ( H n<jla i^jJLC. jj^J (jl (j^-«J • (j^LW ij' ' . 1 >J ' a J^ i—UC^UI 

.V (JAlll _JC- Aju^ajl ojiuil ^ua-__U <^ua-__U i^jJlC-j 
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La jjj^ '"'*' ■ " JJC-V TtJJ i U M ' ">.ft O^ LT 3 t4-J-iaj£La LlGljJj-a ,-3 OJ-a <_J£ ^^2 aLI 4 ■> i >i\\ i^thl) f.Uj| 

jl£ aAjl^a* jL j_aiajj ljjl£ a^jl *-aj . Cluljjll (j-a Ajjljjuaul (j>r>; Jl ■> £i > h) j£-aJ jl CIsLjV <JLa]| j^s /ji^J 
( \| j jja <ul j-a Trjj^aJI jl C jjjLj t a ujj£l La£ t lj° ujj£l a^jl VI cCllSjll lill^ (aJai ft^JjJaJ pj jUj^. U i ?*>M 
. jr i^\\\ AjtSiiW ijji iiljaJI .-» laaj i -L) ml ClulS ClsLa^ajjll ci^J 4juLall liDLuiVlfl .AJaJjoU 4jL*a jfL al jjjjl£ll 
jl£ (tillj cr^-' Sj^-Gj -(J^W^ (J^ P^^ 3 -^ (j, "ohjfr-^ (jjlLSL laJJ aj Clul£ s.lla> ( _ S JJ ?.lia> j-a CJjLiVlj 
liljLoi ( _ 5 i 4jjIjJo*JI CllU>j-ajll <J-a*J (jl ( ^ c ' <_lii*^l ij^y t "OV^I L^-^l CT^-J -^-wiiS i— iVj^ll Cl)L>j-aJ lilljA 
LuU caj-a <ia A_iHla <J^ij 4jJa2 1 JMJ Ijj ?lJ*JI ^Xall liLSJ Xal La t (J^lj . Ifrjgjj Jj-^-*J (j-Sc jljlllj aj£3l 
(—gjjj V Lpl j-lij A_jiaV i_$-l^ liluA j_»^J (jl (j^-«J c4_Ha*JI jlj aj i a I *-a c j^Jj C6_a2L_o3l t ino'i /c^- U ' ^ '* ' " 
jj.i tt-JJUjI <L^alj-a] JLajoijj jj.i iil£jjjj nil-ijii a^liJ (jl 6-l&£ Aj > ^TJC- Clslij^ajV j^-«J "-^JJ^I ,_sAi -l-^l 

. liljjLoa. sJladuiV ,-Ja> 4-Ljoij 

dilijXiill jj; maj jjjjLSJI ^^i »1 i^t>VI *-|>j^s . ciilajJaLjllj eLjjiSL LgJ ajDIc. V di^lS-il^ Liajl lilli&j 

^yiSj jiij jJJC-^UI JajjUl CS^^ ^ — 'SjJ-*- 4 CllL=kjJi o^fc j-a lla> jjjjL\JI s-UaC-V 4»a-aj^a-a 4aaJ <J£j .OJJJ^ 4i^J 
j»a JaJjjiul liil^ cs - ^-' J^dj^ U^J o^auijl JavU /gJC- <9jiajl 6^A i Ac -igj^uj .^^.Ij sLvjL ajjall i^SJ jLajJal 
l_$j^ aLajAl i ■ O^j '^=-i>iJ "^^L- ^>JC- ^-u>la AJjoiluU ^ J aJJ jl 4j£j£jJu 4jjjJaJ L- aj i aJJ (_5Ail t_jfc^Ulj .(j^ajVI 
S)AUa" 4, j «\, i gj IjA /j-ic- A1jLi2J|^ (jlhjj .Aj^j j-a (jl) AijiaJ U-*>*J jl <1 a4_£J jl j^-«ii j^^J^J-^l Jjijjl 
.(JjiL>j2 (JjV CllLSjjjjlS ^ji Cluljjll ijji nlja. *ia aJ : I j <u aj p|^V' P T '.'"°I 'IkJ^'J "'-iauaaVI joaJLlLail JL^' 

~l-ia>j]j'l < \*'uu 4_S!xc. (j-lc- jj-^J jl j^^J Xz*\j (_jl (Jj^> jjj^SJ Cluljjll pjj_iia j—S jj_uij-aiaJI u|>J La 
i j^ij -pj^l A_a>li«3l lIiULLUjaII j£lji_J AJjlLa C1ljLjL£ j\ t o^£|i Jaia aJaJ i in 1.1a. ajji-^all a^jjjoilja. 
i . \ \r*\\ 4Jjla«a i^j .4jj|j_ii*JI j-a |_£J^i.l p |>jL jjlji_iia ag_io»aj| IjI^lJ c4jt^laJL AJU^a (j-lc- IjJj^J jl U-^ 
^j^ja jj£. ^ili^ail ^-ic- 4aLJaal (jj^*lj U-*VI (_$\ ij^il Aajljjifc AjOamU j^-aJ La ^JC- Ijj^J "— ■ ^HJLr' ls^ 
• Ai^a»a]| j-a j^S (_^L L\la (j^alaall j^-aJ V c<LwalLa 4jjIjjJo*j LjjJi-a jIjj Liajl jj^Jl j^J . CIiLsjIxaII ,*-a^. 
lilLiAj LiA jiSJ ^all Cli|^£ll J£ jLoba a^Lj ^ciSI c J-aaJI (jl cajlill ,^-1^1 (^iSI LSjli-a JuaaJ jl jfLaJ 
jjjujI J£ Jlil cLII ( ajflj tlij^ll Clul£ jla .aJjLJI SLall J!iLi. j-a ji3alm L\jI ijhaj (jillj jaajll <i£-a (-3 

^JLa jjij (jiil _»A jLouVla .A-jl) Cu njl 2 •>< A\ q£1j .diLLoja. ^Jj <L-aU3l Spall siA Ly^ j^-«V '<jjL 

jjI^s jl ?TjJal_a3l j-a ? j|>2 L>^ ^"n '" LT^* 4 ajj i ^>"i j^y J^ LT^ W^d jl U *>> 'I ^ J K 1 ' aJ U^ 3 • jj^' (J".^J 
jLlkj V ^^^J hir > ^— »\\ (j^ajjuj '.A m <\ Jj-jS j «>.. i «a lI-**^ aLijV I LiLt-a ^^Ljjj Cll|^£ll Ljj L ^ciJI Llllijj_iiull 
j^3 . j_uS g. hj J liljjiUJ jl j^-aJ Vj C a^jliuaJ JJ-kiu LjJt-a jjJC^UI >> J W i i in V > " Ua J *>^i^ A£j_u»J (»l-2jV I 
a^jjul /j-ic- (JjLII ^i j-^ ua] /;, iSj^Apa ^ /j-J-^l la> lie t-LjVL Hq"i^.j jl Ijjj (_j^LJIj c^^Lul A^ L ^>«\1 U-**J 

..*.. * * sis. 

CllJjJJdl a£l>J Vji lAjJJ CjjlS La Aaxlll jl ^ 4<31x<aSI -Calj-aJ 1 JaJ) ^jljjlj .rLjVI J^Ll t5 iSj V jSjj 
alljVI j^Lcj <^i |>Jl& pl^joiVL jjSj jaaJI i_il*3l ^i JJJ^II IjIjjII jj^ <ljLail Sljajll Ai£>Ja]|j .4aa-La-a] 
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alijl Clililiajll j<\ > ^-i f_jiioj .(jjiLjll ^JJJJ I > «aJ) j-^J c J> i ^>ll * i jiaJJ Lc-jjj t Qj > ^ij~,_gjjk) ,_JI 4_istJ jj-a 

JJ-i-a jl£ Lag-a (j^ij .(_£-M-Jl3 UJ*-a Mj^J-a t r> i HjlLail ,-3 t (j «M >-i\ p Lajl ,jl jj-iajjj jl cj^ll <jKli n j LaJJ 
j^jli <_Liu£l La£j .alijVI (j- 4 ^ aJalla jjLjJ J-l^aJ jl A-llaLaU V <jla c^X-Lajll 4_iij^a ^ ISA} ClllijjJujll 

aJjS^ jj-^J u' -* a ^ a 0-*-*^ J '^1 j-^J cr^ - ^Ai^ ""^1 ^i)-" 1 ^! diLoi^jtiall jli cduljjlLj J » ■Vij L-4J3 ^jI£ojj 

jjj jjJI *i.lS <j]jLi»a ^ji Ia$JA ^ CIiUjjJujII JJA<i jl£ La£-aj .Tj-jauJalL a^tLu Ajjj^ull AaA^aaJI <L*aJli . 1.1a. 

• AjjSjj (JU ^->j jl (jfLaJ jj.1' ^itll uj|_ajie LjIxjjI jli c4jauau^a]| 4 H^.Ul 
aJaJ miIj Clllijj_iiull (JjUJjJ Ajj i r-\r \\ A \t\-\\\ t_li|; <J-aajl jjl (j^ajjiil ?4jj|j_ii*JI 6.1A ijhii j^-«J VI j^J 
<J-aaJI jl *L-aj . (jjj i <-iC <J£ liljLoi aiLaj ^^aJI A\\ i^\r\\ l1lA3U]|j 4_iJjjVI Cli|jlilll Jjijlj JAJUJJ s.Ljjall jjiJljS 

lilljj .pLoJI ^i Aj^ljll cjbjjj£lVI jjI (j JjSj jl Liajl * jWi.oj <jli <&;;■> ^11 ^J AjuIjII cjI^II jjl (J JAj jlS 

LolLall j^-«J V ^ii-4 (_gj^ jjJ /»J US liljLol jl jJ*J iff-"' i»Sl\ LSjJISxu jjjjjA 4_j3 (JA j J (_5 AJI jliLail jjfc 

(j^aliljl j^Jj .(_$^L*JI l^jLou j; jjgjl j^-«J ^jjjg. c CJ UjjjfilV I j-a J4^ ■ i -^ c - ■^J-r'JJ u<A m ulj .4_j J_^aall 
(JjjJJU (c-^l iH-^V I i-lul£ I n^ «\^ . jjjj^aII 4X-|^J p^JtJ (Jj aJJ V 4 K mi «\llj . LoiLoil UjIj, Mir. jj^J ^jila jjjj£ll 
j£-«J V (jjJI 4^jjIj mit, II jx 4alL«J <J-a^ LajD liluA jj^J jl (j^ajij i»£JI 4jJJaJ CllUJaUj jli c4iAj-aj <ij3^ IgJ 
-£]| l£jjl£xa jlfl c^i^J 4jlijjj£3l 4j2|^4 i^jILjj jy IjJI lU^- JSt o?-|^3 Cul£ lila . t$Ju> (j alaJJ jl (JjjUS <_jV 

A—aj .4_jxj^£1I 4 j'nSj -XJl Jj^laaJ jl o^Lfc j ^^j clIljIjjIIj j^ AJJJ ^j^ mijj^j^II =JL*JI ^—3 cLJA ( Jlai 
jL£ (_giJI Cllijll ^^3 cj>Sij .<Jji*»«j 4_lc 4_j*J 4i_^ajj A-3ljil A_jjlLal (JJjtAjl CIiLsljaIII *_Lj coj_u£1I s.\j_ij^I 
l^j Laj jjj MiTift Mjq mi*Vj£ PrH^-J J^ L - ^HJJ U^ t^JJjjJ^jl 4j-i^l jj WVirt jJjjLSJI ^-3 ^jLSjjj J-ajli J_>?^ 
Cll^/^LtAll ^-3 jjja, 4.Miq'l j>£- j>i«J C^i-ajai LaS C(jilj_iilli .Ajjl^juaul jj-a J^l Lc-jJ QJ^ jl ' ■ ^>jl ' . '">J ^-J' 
JjJU ^^jll cJ-S^I Ajjljjic- <— a^Lk t^-J • cs4i^-"'JJ < \3 "^ P^lj^l (_s-3 AJjlLa Cll^lj^. t a i ^>"i ^^jll \jjAUa AJaJjojjll 
Jajj_iill i^j-^J .(5>juSj U-SC- '^^|>^ Llijj-MuLttll j)-a |j_a> J ji^ll (J-C-lsG <Uj mij aJ (jilj-juoll jlj Cf.L-al*JI 1 £}\c. 
. I ^ j h mi jj^-aJ Vj 4jj^alL«i ^_A (^all 4jjIjmit,iI ^Ijj jl j£-«J 4JaLa»j jj^VI 'o)^^VI jl jAjj c^aaau-all 
a3^i.VI j-SJj .aJllI LSjjIS^ ^Jj V c4_jjjjjjll s-Ljjjall jjjIjJ ^Jj cIajIa. (^J c4j_jiljjii]| S)^a,VI > " I iaj 
".AjjIjUj^I JajjJill 4Ja^L<i 4ajaiLa»^" jjjjujjajl ^ .J < ' "J t« L5^ cAxaiajl (_gji.^/l 4»aiaJVI <— S-)Li. ( J±C- c4jjJul_jiill 
( * jjja aJliui U*_Jaj l^lj ,'aj\ i r-i\ aLaJ j»,lhi<ij Ls^JC- 1 la >r-i U,W ^ JjLjJJ '*-J-^^ LS>?^ l5^I ^>-*jl jW-^ 3 
4 hVi 4-J-3I (_5-2 lgJt_JajJ cA_j^aall Ljjj^ lilj . AjjIj- ujfr Jj; mi ^j-S (_j?.|^jj L-a£ jjl n i a l-^j|i ' J^J^I '^-^^ c - 



t . il j£ (j-a V VV-V £ V t->i ^a l^.11 ^^ 4 iUa.^U cjLiajjjlII a Ic- ^^ j_jjj tJijL^jj t^-ojLaj t^j lT^j^ ciiLol^-uiV ^ a ^--j? -^jj- Chaos — ^ James 
Gleick. 
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t • :1 ^Jj • Qji X jljjj laOJC. #JaJJ TTpJI £^-1^ '10x = y 'AjIaaJI 4JDUJI ^ia .Lull ^fclijj CIsJjLoaII jj 
.10 = y :4jjJ aJ^U-s (jJj <jaij <Ji..lll JUj LaAJo ClsAao La J-aUal jUj .1 • i° ♦ c£ ♦ cV ♦ cY « 4 ^ » 

t ^ • • • • • c^«»»» c^»»» c^»» i) » ^ Ij y 4 <us j &9j cX ^l^j_j Lo icj t ^ j ic. y ^ <ua b u 

AJtlUll lllLjj L i ^i*^ I 4ji t-s iXn (_$ill t^gjuiljjjj jl$A 4^ji.ljj La-lic. t .jjjj ?.l£i]| .iLaJI <_L*aJI (_j^ • ^ * * * * * * 
t5 ^3— S^juJC- Ajuj^ll 4jjJo*JI 4 bSjJI ^gjj— 4_j&Lla V 4JJ-iJ 4_jjI.jjjVI JajjJoJI <— SJJU jl Ajjj c^joiI J^-A J* ' — ^ 

* j'O " ^^ AiwJLfci i) LaJ Ljjj 
jLullS l.li*-a jj-£j jl (j-Sj jrLlao V cLiiljj^ (J- 1 ^ (jr"^ '^* IjW^ tj' 4-ijSa. (j-* LjaJ.1 JJ^I CllJLiUlj 
(j£-«J i Jja i—JjjoiUo 1 g laJ i^ji^J LaJ 4JaJja»j]| Cj^.jLca]| jl c*ilj]| ^gi c LlsLiJaljjll eLalc JgJal .aai . i—tkL^all 
.-LjLa .ia> ^jjj 1 alia ^ jjfLliai JTJ^JI jli tlg-aili ^^all pli/^l LjJC- bj IAjjJuIjjJu jj£j jl 
|>J*J <J^..aJl (—3 J JJ»*i i ■ U i in i4 jJaa AJ-jIx/s <£-3j .4 AJaa V ^)Alj-ia jjJjLjjjall Aj <\„ > aj Lai JLia (jilj_iiulj 
c^/jjj Ja.Ij <j£jj jAL <ajill j-a _>uojVI L-uUJI L*ij bj .Ajjjjjll JUIaVI A^^^jl Jx>ljjjfl -£J=>JI (ji LuuiLj 
t(jljj 4(JjlJJ * '» i aj J-lij ^ijjjjai t jLSjj^/l 4_LaJ A_}2 *_JaJ (_$UI (jL£-a]| (_j-lc- bl.ftV-lj C(j-aJ^/l i_jjLiJI (jLfl 
liU .i_jL^a JalL-a (j-a 4£.ji^a-a ^jSkj^/l (jl (j^ajaiil cj^Jj •AjJaa 4i^lfc ^ji jlfLLiuj ?rpj|j <_J^.JlSli . jjjijj 

j-ajS/l ujUII <4j*2j cjSj 5<SjaJI ^ ^j1xm> c^Luj^L Iajj <^jlll jli 4 JjlmVI (j-Sj bUla jj-uVl t_jjUJI U«i^ 

. (Jjfl j-a IaLjj|j ^gjjl ajjJulxail AjjjJalL (jjjjj j^Jj (lijjAJulj l.\nin (JaJ^/I i— ulaJI jli ij£\ ojij li*3^ lilj .IajI 
<jj\_j^a /g-ic-J C,*ijJI Axjjoij oXjoi /j-lc- ^^>jll .i-aisuj '^SjJj Mj*_^a TTJ^JI AjJjJ Cll|j|^jA^/l i ■ U ml jl (j^-aJ 
<ia£-a djfcjSkj (JkAll (_g.lij jl (j^-aJ JTJ^JI j-a djjjl^a&^/l jli i jL^aJI JJJJ JJ>3 L*Lj 1> '^ - *' lilj .Jal h«\ll 
^jJI J-alj*JI j-a J-u£ll JJJ^I (ilLlA i^Jai^UI jlpll ^ii . J&ti JJ^I A^jlll jI>1aI '."'.n ^ J^J jl£^a S)b 

. jl j i aa II ^-i !(;■> i >>'i jl <■ . iaj 
^}jj lAAJjJ AiistjJa 4 jjja ^?>j-a jAj C(J^.^JIj .AMc j-a p_jj jA c4jjailjill 4^_j2kj^l£ c t _Jjjj£l'VI aiuJa-allj 
h; i >-i aJ bli .Clljj^a JJ^-a (JjJr, iTi"u /j-^J LaJ A_jj3 4 jjga <^>j-a (-JI 4jj*JI (JJtaJ ^-4jJ 'cff4U^' j'j? ' 3^* 

LlLi bl j£Jj . jj£I 4_il Vj t(J^"^^ ^„mVi jj£j £>=>JI J^ '^j^ jj^'" <£>UJI jli t?rn>.^ J^Af t)'^' 

t4jj"i iiirt CllLaLjAJ j-a ^/Xjj .(J JaJOJ AjL ujjjl jLi cl^ji. 4-Jjii ajLiL (jk^JI 4_j^*1j co>JJ^ &J-*1 ' " 'J ' J J^fl 

c4_jjJU CllLiLj-a ^—3 AJijLaJI A i ^llajl 4 jjga II uiaL_^ (J jJAJj i^fcljallj i_gJ-jJl A-j^jji ^>q^ CllLiLj-a /j-lc- (J > aa J 
jiLiij lilliJ 4 ajjjj .I^j Lj-i-c- i^j-^l SjLuiyi Clilac-LJa-a i^j-Aj cClsb-Jjall l _ s ^ ^JJ- 1 ^^ cs-^' 'dLjaaljjjl C3 , «\„ i gj 

.UJaa ^/ Clljj^all ^)jS-a ?r J i ^il ^al . bLo llilL Lj_jj^a ^)jS-a j-a *-ajo»Jj .alij^/l 
^ji Ajlxa Lajb ^jJi 5_iLiJlj .<ULa V jl AjJaa Jaai La AJ^U^i jjSJ jl j^-aJ i ^j^A\ CllLjJaljjll Jlfc ^ji 
• IgJLaAy i^ji^J IaJ <jaIj jjSj ClLjaaJ>UI j^J ' j%4i i$ '^ ''"' l J ^ a ^l a .'' L -*" AjOjuJaJI A^.j^J^\j .^jjtiljll aJUJI 

• aLaJI jlit fi ^ j-aJ^J ^^all ^gA 4uIxOUI jli tiiilj A-aj 
I^jI A-JaJjoU V fj-aili .UJjaj 4-jixi. <J*J Cluljjll jV U-* 1 - La (JJ-*^ U-* 1 - jjj^ l^ 1 <c^ oj-alLail jw^ jl 
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SjfUli .s_iVjA3I JLoiI (J Jc 4-a^Ac- jljlll jl Sj£3l IgJ jllaJ ^1 ^rt.^ll A^\\\ ^i jjj£1I <U*aJ (J 'i.i^ J <jl 
. UjoiI -.-^ i^'ijni <Laill ale (jli c4 jja ft Cluljjll CIljIS lili . LaLaJ Ajjl i n ft du inl <La^lxJlj c LaLaJ 4_Jjj£ ' " ) ■ ajl 
jjj£ tllai jia.L ' Loi£j . ( _ s Jtiljll alUJI ^ji SjSllj L_ljjaiLaJI ^ji 'infill JajLa la. ^j Jc-Ujlm '(jljJ (jj» ^»f"- ^J 
4 Ijjt rt ajjir i ,0 (_jji£IjX- Six- (j-a ll_a.lj alj^aJ (jl (j S<\] t l&jl„ > a a S_)^ jlLij LalJC- '.A jH-sjUl ^j&IjJojI (jja.au 
.uLiI .■>■•> i J-mm La I iM n ajfcl) La^j a. J i ■Vi (jJlill <CjjaJlj AjJa^ail ,-i &jj» i ^ill tljuUUa.V lj . jljlll /jic- <_pj^' 

.AjJjoaII AaJlLaVI tji>c-V ^^ O^ (^ 4jWOUI dlAoAJjl olA JSIj 
(Jjjjj£JI 1 ^J^ t-> '" (jli 4(jljjS ClLalL^aJ LaKa .1.1a. A <\Yl^ a (_£>a.l A i aS H_ljjaJI j^jlaL jl cAjjjII <U*Jj 
Ijjj .Ax-jSAaII SjfUL l&LujjJaj lUllI ^gje (—SjlLall illlLall ^ Clij^UI Uauaa. Lul (jJajjij] .AjJjL ^Ul (jLaauJaJ 
JJ-^J '(j^Mj .^-J Cj H^ (_£.lll ' . ) flfi) UJ> '""'.' (j-^ pJ-^J t ' ' ^ v * .' ' (S ' ^ > '* .' ^ ' «a c4JjUall ,-iljja. (jX- Cll|^£j| 
(jLLall j^i i " 1 Sj <\\l i_JjjJaj <daiij *_Jaj-all ^gi JajjJalL Cllj^JI *_JaJ (jl <Ujla«a ^gi Llgja. La£-a (j-^J • 4jl<>»W 

t-s i Xi jjSnjai 4 alL^aJ <_J£ *_. a2 . LaLaJ A_alla«a (jjSj > a 4 L i ^T> 1) (jli ( 1^ m^'i 4_jj|^1| (j-aj 1(; > »i q "i ajilU A iq'i 

jl (j£aj (^JjVl 4jjaJI ^i Ha^L^sj jtHSI (j^J^b -<^M' -^JJ^I ^ S^ja.jx Cjjl£ ^all ^jiiVl CjliMik^l 
Lalic <j*ill (j-a ^-jjjjou (jl (j^-aJ (jJJ^a.1 (JJJ>^ A-a a^U^ajll i Ac ^Xj3 ^J_>jlj /jJJI aj£llj iulS I «\^ i >r> J IjJaaJ 
ola.lj <iij (jl t-Jjoia 4(JjjIjjjo3I CjllJAxJ <— al uo£lmlj JJuaJuJJj^ '^ l-olAC- c*iljll ^^ij >t5 aiLa. i -Lia (-3 laS i aJ 
(j^ajl*jll£ AjjIJoj^/I JajjjJall ,_2 hj ujJ (j^ajLu JJJU i " \ aj 4-a^-a 4jkjlj <ljjll <j*J jjJUJuoi c^-Uj3 , ^I ^J-aj ^«J 
<*jJa_a^i jX (JjjjSJ^/I (jl (j^ajaiilj .Ajlilll i—JjOJ (_g i aSV I laJI lie *i (JJJJ^^ ^^iSljjll t_ilaJI A^JjujJ (_gill 
^Jc l^iJU (jjjLaJ jJia. .-\\ i aJJ <— Sjjoi cJLaA^/u e^J-la. jlJJ ^^1 o^Auall slA >( _— aj-a£ll ^"j|>lil ' . l.i"i.i Ujljjifc 
'a^j^J jj-a 4jx_4a£1I CliLa-j^ull LgJt-a Uiuj (jl jj^-aJ 4Jla. ^)SjJ (_5lil ciiLial 1 «\-*> i >\t\ (jl£ (jijjiull (jl llj .4a*ill 

L£JI — A_m9J ^IJI 4-aj^!Lai <i^*»a]| ^ Kll I iU7> _J& .AJjaJ iu ?rj^. i ^>ll j AJQJI 4_jjl£-al (J »-^j (jilj_iill (jl 
(jj-ajj-a]| (iljljV <AjaUjlj 4 (jilj-uoll (j-^Jj • Jt>' 1 .'^ dj|>^ A UA t\\\ CllLa^L^ajllj [)[y* aA i aJJ t ^all — lilli <-_a^La.j 
.Aj_iil_ojJu jjj^J (jl (j-^-«J ll^?- AJaJjojjll aj^a.^/1 ja-Jia. .u-a-^u |jj-f* Z 1 -^ '^4> a ' J»-*JI /j-3 aUaJ (jX- Cluaaiu 
A_jJaJ <Ja_uil_aJ IJjJ 4_j| jjJ-JJJ (jl (j ^flj UjIj. iV. ll_J (_$lil lilji-uul (jli c4_j3l£ a^jULaJ fj-ail J-iaJ 111 tll^Aj 
. uj^ a ^ LaC-liJ (j^aj*j (jil_ajiall (jli ta£ll ISjjISoaI <-_ajj^all AjjIj *.%% \\ <__ajLa. (Jc-j .4 laJjoU Cll^/ll*-a 
(jjjjLjjjill ll_J t(jilj_iill AjLj^aC jl cA_ixljjlll S^a.^/1 4_c-L^a. <i_^ajj <-_ajju CjIj l-aj2 f.l_JaC.| aAjl nr-u 
jJaiJ jl 4_j|; 4ij2^ A hj mj #,lxwl ^ Ajjlao (_jiJI ta^J^a. aJlxll ^ji (jiljJill (j£. LliaalL 4juj^I (j_aa.j-aJall 
(jl (jS-aJ^ t-Ajis ^H^l Jjflj^ail TilaJ .^-C-lijI j*\ ujj JJaSJ ?.La]| A-ajojjS Cf-iaJJ ?.La jjjjj^a ?riaJ .f.La jjjjj^a 
c^Llla JjSI Ajaaiij .<— J;l — ^JJ^ "ri)^ — 4-L)^ "ri)^ — Si)^ : Spill <-_kcLjaJ ClUjJaljjll ?.Lalc- <J <\ i aJ La »,ftni'i 
(jLaiJl alfc IijI JJ^J C5"^' ^AjjIj.iV. ^gj) h«\i 11 j^ H<\ JS 1-gJt-a Ujj 1 ^ ^?J^ CT^ 'L'* 4 "^ y* 4 Sj5all <— acl i aJJfl 



43 "((jSlj^" ^i ja Sja-JI LJjJa iic. Ujjj£JI (>u^jj j^jll 4^ j^ sjtja.. Scientific American J Crutchfield j 'Farmer j 'Packard ■ 
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g. 1 i >-iC. I i a *\r. c4ajj_Jall LpLiJlj t iliLijajj^j <\llj t jjj i .^"ill Cli^/lj c4_jJaLajil ?c.ul i ^«\1) J.lVi mbj • (j <aj 'ill 
IjsJujSI La.lic-j . Cluljjll l_i Vj.il Tg"i ujp ^ji lji*3 A3 IjJLS La£ jjn * <-\\\ jJaaj 4_uij.i ^^-^ ^ <s"'>^ ** ^J •*? •* 
\j*}X} t jjn i r-\\\ j»a l&jla id A3 ljJL\ ( _ s ull lilljl 4^jULaJI dilc-lLVI Cltaajl ^gjll ClVjl*Ajl j-a 4 "J"'.' ** *"J "? * 

ij\£^.jU e^&Uall 4-jj|j, uajl <J> j^a ;»Cjll /c^- Ajl IjjgJali .AjjjC. i—l^lj^. je jjiajj CllUjJaL^ll gLalfc jl£ 
( _jJc t(jnj Wit <i*S <_La*J j^ "t^L)^ l r J ^? b (J^D^ 3 • *U i ^~»l£)H eljjiVI s^lA 4 L i nljj jl^J tlul£ L^-jIb c<L_iil_jjiill 
jL£ i—l jj h i ;-< V 1 j_a Jaia 4 *ijt fl Lc IjJI j-^lj ' UJJajJa-a La jl-^?> jj-^J U' (j-^*ri ■ 4J*" 1 ■ ^"> J (S *a<9 <Lj|j_iixll 

. l£J L^J HiM 

<j£p> UlajuJ lili .^g^JJAJjl (JULail jJs 4x.La»ll (j^aLajj .4 hi uujl '^g^VI (s-3 t— iilj^aJI jj_^aj (Jg mil j-a 
j-Aj 'a^jlj a-u^joi 4_laj jli i(_5^j-a*JI jj -s «\ll /j-^- 4£j_uJlj /j-^VI Jj-^-ail /j-lc- f ■ «a>»ajl jj-J*J A— « 'Wjuj 
,—11 <-ajXa i jt i ^ilj jt i ^il ?r J i h*1 i a e^)j|.ill (jli C(j^ali^ll gUajl 1 . n mj iill£ii.VI jl LaJj . UjA-ij <lia> jt^jUJ 
u.hiij . jjlall s.liJa2 ClllajJaLjll eLalfr 4j <i i aJ La ^gi a^j3Lj-a ^^Aj . jl^aJI 4-iiL> ^jA 4Jailll (jj Jl^ii •^JaiJ 
jjLjA (jl^>1 ■« <^1L> <£*£ JSJi ^Jc- <ili. jj cJLlail Jjxui ^-i*i . Ijjjau jj^I i_iilj^j I^JteJ jjS^/I S^aVI 

jC\ tldJtoJ ^p^'VI i_liljaj|j . jj£l La^-a ?rju^al H_lib>ll AjjoUjlj ^p^l IJa-aJj LjjIjj jl^aJI liljiui pr.u^il LaK 
V L-a ^j 4 3Jj£ (Jj-Sj (_j-^l CllUajjJaJ^I j-a A_iiuji. <ilk-a t|j|>Sj tLg_u»iJ ^^-Ic- ' tJAJJj pj-iJ C A—j^jiJI i—lilj^aJI 
j-a ajjT i ^ 4_«Ja3 .l^li jl I ix Ki > nl jJ3 .4 jSu ^/IfLjJul LllU-JaUjll gLalfc Aj «\. > nj La ^^-Aj . i— Aj^jjlu 4_jlgJ 
■laj m liili cIaUjjSj Ja-aill lilli j-a 4 ■> \-A \i±L\ lilj . jir.i^il (jjLjLaJ Jjfi& <Aj_pJI Ij^SljI cIaUjjSj i—liUvll 
LaJjj CiilLiAj LiA AJ.Vn m H-JJJC. l-jJL> <tiii^J LallaJ jj .<jl^J V La ^j tl-ifl&j CjjSU J&\ j» 1 1 aJJ ?r iLaJ 

. jj£ll ^afc (_$J-a ^ji LaJj jl H-jijj^all SLxa> <_$J-a ^ IajI 4jo»ii JJ^J jl 
LJUJ IAjajoijj ->g h«\'i Ia^IjJ ^-lll jjajdlj el£ta«a]| Llll_jj— saV I lj^i.l jl Aj| jjj^ ui^u A£.La^. gLjafcl t Lou£l 
o^-a CllLjJaljjll »l«\lr. jlS LaiUalj .ajjill <__ali. j-a ^jL Uj^J 'Luiy L r 1 i)^' '-r 1 ^^ (j£f^ cA^aau^all AjjjJalu 
tsjjjjS^ll CllL)kJ^ ^^Ic IjLwXi. (_$ill Cllijll ^yij .LiljjJu Ij^lj a^jl jLjJalj ^3Jjll i^gic- 'tUJC- (>-jJL> i -uSjj ^jl 
JJC- CjUJaat ^ Aa>V *Lu£i Ijjji -^ (jiljaill 4ju^aC f.LJaC-1 jl£ c^-jJaLail j_>ill LllLJjjLaJ A_iL-a ^-2 t^tj <\-^ 
i_gj^.l ,-^.lji j-a jAjj Lafc jjJLall (JjIaaII (jlljjiill ^LwaS LiLx^.1 j^-aJ .i—i^Lvll i_uSjj a^lfclj jAjj LaS 4aJa-aJ 
jl J Li i i in t4 jWu Jl£_iil jl c4jjjoi£ JLxjl al^iaiU I " 1 1 i)J^ ^-lll - l_lj|jaj| 4j^*J jl t JjJkj j-aj . Uj|_jjic laaauJa 
A hj mjll ^Lu^l ajj i ^>qll i—l^lj^ajl CllD S)^?'-^ Atm'ilu .^—liljjiill jLgAjl <JjJajC (_jia ajaiLu (_>uJJJ jl sj-ail 
(Jl <\^> J AjL>c-I (_$Ajj jl ( o-S*^ ' iJ^- '?J-ail >» J K 1 1 in cojiall .Aifrj .^-jjjSj ^juulJ <_J-al lilliA jj^J jl j^-«J tLumJ 
(_gj.i^iul <-_aj. ujjjlj ^ 8j£j jl sj-ail j^-aJj .LijUa LllA jj SjJ ?C r> mil ^c-lc- J g " La jJaJJ m*i /j-jll 4 m, Vigil 

.^gJtflljll JU3I <jj£a jit 1T1 ^all <JjaJI LjXLuII 
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j-a p lj_j| 4JDu aJLaJI ,_3 jl ej-ail gCJdJ mj jl j-^-aJ tel—ail ^)-iaS jjjLL^aj u"i J'jJJlj tjAJJJI <J-aL j-a 
t M IjS 1 1) oil 1 Xlx ftj j-a La£2 i J 1 laJJ ( _ ? jll (J-alj*jl j-a 1.1a. JJJ^JI lilLiAl IJtoJjl ,gjj <_S>*^ 4jjIj-"|C- : 'Ujljoixll 
jUI (-JI i_g3-*J SPl> "' r 'J '('-r 1 i>^' '-r 1 ^'-?^ PJ^ * ^-J^JJ K) "H jKn ujaJI aUaJil) (jilj_ii3l ( -l\ i_gjju 4^j)j. uir.j 
I Tit aJl (J a£j (jl j-£-aJ c4_agjaJ V £<<— "> ' M "> Jj Laljc . Lgalfr i . ) laujl lljl j-£-aJ ^/ cr"^' c4_xa^a£ll A j'nqj 
(jl j^-aJ jl . L$-a$il (_5-^J f.l£jj jj Kill LiJjjj p-1 Clili^lc. jjc. CliaaJj cCluljjll jJC-^/ (J-* 3 La£ ".','' "J*" .' 
V cCllijll -< h\r ft ^^S cLjjli CaJLcll ( _ ? Jj jjajj Lsljc. j^lj . t— ijjC. 1-jJLa, <JfLii j—3 '(e-4a> aUaJ jX- ("l -\j'i 
tiaj jiaj jl ' ,'7-J Jj-aC- (J) <_«Jp .6jj£. _JJ-"U jl j-a (Jj-aC-l ^JaLoUJ jA aUaJj 4aj|jjic jjj jj-aj jl Ajjalmj 
jljj jl i ■ 1-sj I ftKlft I 'kiHt ftl jlJj La JJ^I jl ?<_LuaJ JJ^I jJoJil llaajl 1^1 cJa-aill jg Kj . .i <JAj ^'t^W* j*- 
t4jj)j,n)T,l) jj^J C,jJ*-a]| 1-igJj .(Jjja-a (j^xiuJu jl (jAlal AjjoUJU CaJjIjII ,-i Cjl t( ■ iKl 4,1.n'ilL uiaUJC.|j Luljjic. 

jl£j ( a \ . ^i lij Vj <jjlj-ic- cluljjll jiiJ" cJjalLi ^>-ajli <j-*£J^ '"^ O^- - J-^-J "^ "'"^ J-^ <_r* c*iljll ^ 

^ji i—UjoiljaJl ^ ; i ^r> II ^LLalL o^jj-a CjJJj CjlSjIa ft Jj-sVi jl j^-aJ i j^lj ".AjIJa ^ Ljjoili. ( _ 5 iaJ fj-all 
.ul 4ju*ilu ajjH'lrt JJC- 4 <\Kil ^-J3j U^Jt-a jjauJaJjoU AajJ ,jl l^i. ajJjLa 4jt»a^lj iijuhl 
.1 t" V V ) T 1 ^ ^ ^ 'p^j' cs^j l -^l^>ajll f^>Hi frl 'Kqll j-a <ijauia^£ l1iU>ja (JjiiLaJ liil (j^ajjiil 
gCJJU iii'ini Aj^ifc t^.l i ill i nil sAA -IjIjjI aAfcls t a iVi^ '1 jl cuijli. La^-a it Klni'i aJ ulj ??rj7> i K jl ajUiol ,_& J^3 
jj£j LaJJ ?LlJjaj 1 la ft LL-aJ jl I^A /j-J*J L>* L>~J • CjLa. 4_jL LujC- ^Xaj i " 1 1 njlj f^-^LvJ 4jj|jjic AjlliLail jl 

jl j^-aJ CjUaSI ( fll i ^>'llj Jjlj-J (J^J>iJ "-^L-^L^ ^W* (J^-jLoJI t 3 i ^->ll ^ji L3Ua jj . lla p.\£j ^p^l (JjjjaII 

,^S/| 4,1 1 ill i nil jjft-l.ii yja JJ^I Aix^l Cllli CjLjI£ lillaA LaJjj .Y\ t \ <=H IAjoOjsJI ^j^ j-a yLiVI s^A jj-aJ 
.71 J <JjLjJ Mil flSjVI jJJ AjjLII (jLllail jji t ^ILiA uJjlLaJI .Ig.Miftll j-a Uja. LjJWajJ 
jl LaLaJ 4_jjljj-a A_j-aiJ A_*Jaal t '» Vill LaJJ 6^JjJ — Lia. Lulj. . V. La2j aj Jjau Laj 71 pL5jl JJJ <_aMLi.^l jj 
'.A hj ..i; <jla*J Lgja.Uj| jj^-aJ 71 jl J-* — ^J-^jjJjll tljjj^ LpLa^l j-a LlSjjlSj-a - 6 LaS J; 1 K'i /j-^l t — iLSjJpjjJJjl 
4_jxjjl_^i. ^—ll 71 J (_gj„ i^irll Ajjaijlll j—fl 4_uLp ^aJI CliL«ijl*»a]| hir . ^i (j^-aJ . LAjJaS /j-lc- yJlJ Hj ^ ft .■>_; iii«Ti 
cH cA cV ("\ c° c£ iV cY c^ A_ulTi ftll hir . K j^-aJ c^JjLus 4jijjJaJj .aSjJI -^JJ-^ ^-aLijJ ^—ll (_$l t^ ft^'t ft 

...HHHHHHH U\L*1\ L*^* jlaj LaS c^^U ^hj* J J^^ jjjla ^j ...H ill .1 . 
^Lila Jl ft-^l tilLiA ...I UM I n H :^jjll jj^j cjL^p.^ Lpalj Lalijl InKt-.l <j| (j^jaiil 

. Jjjli.^Lj ft^jjj (?'^1\ aijJI ?TJ_Jajjl AjjjJa ^jaj jj CaLfc ^.^JJ ' <j^J ' U *'^ (J^^ (»4j '^-Tl> i -^ J» ■ —" 

jj^J 71 -IJJjjl ^-aLjjjllj "...Wlfnoll ) f—p^" (a-* ^Cj-i*J l_1j_ioiLa. Ljjj'qj i.i i^j-jll J»„, . ^1^ I 4_l-ajjljiJlj 
(J£ Jc. (_gj-^j :<ju49J (»2p' U" 4 (-W 3 ' UJ^ LS^!> l ^ lC ' (=4j -^rj^ P^-^H^'J •L^jojaJ 7t j-a 4-Agi ^/ La ^Jl jir . ^il 
.jj^aaS/l jj^aLvil 4q. <-\j jA Lj|_jjic. LaSj jl i ^L\ (-Ix-aJj . UjjuJaJ j-al ^1) 4iLjal ^ji-a aSj 
CllLajl*.* Ig^J . Kjj L_uJaJJj iTI j-a l^jtoJ JJ^I jj^J jl ' . ^>J 4jj|jjifc 4,1..i1.ii jl ujill j^-aJ c^-lx-ail I^J 
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<_kjj*jll IjJfc jl j-a pCjil (_^ c -) .4cjjaU Ajjijjai (_jill jj^aSVI ^jjoiLsJI ??_aljjjll <J_aJa 4jL 4jU*ajJ al^ll JJtoJ 
CliLujlx-u i^s-^- (_gj"^"' 4jj|j_ii*JI C_iLaj]Vi<\ll ju Ajij ^JJjc- rnn mV LjSjjj 4-JI VI ''Lw-^ (JLH 3 ^ 'J '"'^ ^-J^ 4 
uilc. (j^ajLuJ ci*J Laj3 (jj^iui La£ c4jxjjl_aiJI L_jLajl*»a]| 6JA (jl . aliajl A ■> i ^LaJ) liilj j^i - |jji*J jjSlj— JJ^I 
^—Ic (_gj jaj al H'll A-jJaio /j-jll U' o"^V) a 1 ! J^ul <-llL>aj)lVl<\ll jl <JJ-£J l*-^' ' jjjLJal L_jUajLt»a]| 4_jjJaJ A—a 

l.allajl ^ i aaj V i^j^l liliJ j-a JJ^I L_jLajl*»a 
jj^aJ 3-^ 4-lAa c<JLa> 4ju t jajoll ClulS IjI La _oA Jl^iiJl jli c<— J9jj^.j-aij£j jJ^ji <— SJ^su sjj^a <_s-k--J 
j-a Clll j)-tki1I UjujjJ lilj ? jy AJjl 4_jfLa j-a J^JaJ ^^all plijVI <Lalm )->» i Vi jl »jKlni) ,_£.la (CI ^gjj :li& ^gjj 
cB <_a_^aJu LajIj (JjijjJJ ^ ° — ^ j-« ^'A/^' -S^Uxa ajjj^aJ 4^_Jalj pr^Uuil <j^a*j i LJjjfLim liili cAjJoaJ 4j*1 
Llau j^'iul 42jaj^a-a (Ja<£ CK^J ie^' *jd\ K u^J jl <J"^JJ c4-a£^X-a -^>=~a jli^aJI . I <— a_^aju V » — \ 1 j-*J 
jjjj j-£-aJ 4_jli cL^ia 1 J i <^lVi lilj .AjaLjaj LllLajlx/s (—fijjaJli . N <-_L^all ^jjJ L-aj|j jjj^J i n~ £ £ plP' U x ' 
■ ■4 i-nmj o-jclL Lv\i»"un'i j tAJa ja >>i<aH 41 ml ml) ^ku jl AJJaJjoij t-ljjj La. Vic. j . I tuVilu 41 ml ml) JaxjJa 
?4jj|jJi*ll jfr 4-a^-a ililijpjl <jl CaliJjVI ^ 4aUj Jfll ClUaU Jajl lilliA J^i .l^u£ ^fcLou jl IJA j£lj 
Jj*\ mi"i 4£l^J i in La-a (Jai LjIaJ lill^juau I <__a_pj| Jj^ ujj jl .<_gji.l Cll|^ j-a J^J cJ^' ClIjSjl (J^ 1 *^ UJ^ Wj 
sXg£ <_L-aljC jl (j^ajuiilj .V • plijlj "^ * A^j\ '[)-^- J-^b U^l ( 1 ^J^ (3^1>" ^ '^J^ •— 'jj-^j -0 •— i>^ 
a£.J (SJjl Cul_jjjl C-lVjJi 4lLal£ LaLaJ C(_5^l k_ijja> j/s VI <\")^\ JJ^I <— SjjaJI (J^aaj JJ^-ia cJ*^J <_j^ Cjj-atj 
(JJJ i ^ J^3 prj-m mjmj .CllLaUaiiVI 6-1A t 'a ujj£j jl j^-aJ tjaJoll 4j£-a ?TJ^. QjIaJJj .4_ll«»a A ViVi CllLoUaS 
^yiu Lajb j^lj .cJjU 3 jj«l CllUalijJaJV I s^A jfc ("i-\j'i cCJajll iht ^ ^ t jp-j .4j*I1I j-a 4aj|ji^irll j-a IjA 

.JjISj jj^I LjjSjj Lia^i. Ijj Jaa2 c^.1 sjj J U ijjj jl ^i J-al <illiA 
^JjJ jl j^-aJ rt-aLJ^J A^jJ V 4jl r_yj-^ ' " ) 111 -iis . 1 gjh-^") j^-aJ V ^j^ao uji»a^l a. i h i ^>"i i a ( La 4ia^a ^j 
^ Tl ft jjjJ -XiJa jJj jl j^-aJ .IJju 4j-a jjjJ ^A-aLi. ajj-al jl j-a ^)J^I P/g-" (_5'" '^-3'J j- 4 ' ''J'*"' JJ^' L-a3j 
jj^j 4_j|^ j^a I^JtoJ JJ^I L-a3j jl i " 1 JJJ jl 5?-aLj^J /j-lc- UJ^"' "Q ^-J' C^-^ J^-* 3 ' * U 1 " ^*^ cr^-'J "••iJjU 
V -Jja> i^j-ll l-JJ?. I S0.9C- l-Jji*J lilLiA jl gCJJJ m'l jl Lil J)JJ?>J .IJJJC. n_Jj_iaiLa> j^s Lfcjj JjtaJI jL£ IjI . ujIj. uoC 
ClulS a^&Uall jl i"i n'i jl I 'it Ki i h) Dlj .4jj|j_ii*£ L-ajD Lil jJJJ m aUaJ jJ^j i4_3jlij jl IxjI 4jt-a >> jJaJ m'l 
(—II (J±1j^ lilLiA (JjUJJ . UJ^" 1 ' " < ^"^ <c-^ j^li ' * '•*■ .' " jfr (-laajj UJjJ^J aiiajj jl « jKlm'l ^jAJC c4jj|jjic 
|jj| <— ajju jl jjJ t ( " 1 ^ ill 4L^alj-aJ jjxj^^. rt ijj^ l-^Aj .-AjLa«a UalijJaJl jaij LiS IjI La .jjMjILi <— a_^*j jl 

.4juiu£j jl lia jKl'lj La p.^- wJ lilLiA jlS IjI La 



44 0-^ L>'■ ;,LJJ J , J— aill t5-3 tsJ^-^ j>*^?J -ShL^^ oL^jk^ Jj^. (ji^i J^J Ul^ij jjj- Searching for Certainty -1 John casti ^j 
"Randomness in Arithmetic," Scientific American — S Chaitin i_i-j£ L^l jJ^\ .^AA jj-^2 iChaitin :Information, 
Randomness. And Incompleteness j i-S^I -W^l 'Algorithmic Theory .^AV < 

5 :"iJjU ^ ,>. jj£i j jj J^U. si j«l ^i". Searching for Certainty -J Casi. 
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j£. C'\~* \\\ jiL aj Lj aJxJI LLu2 . CllL-JaLjll s-LuCj jJj-alLdl Aj-uulL Jaia (J^uJ P-g-« JJJ-" 1 <— aLiuSI jj 

<J£_jJoJj — f.La_jaJl <_pl_i> ej-jJall j^l-j^a-a 4_£^,~l1iI jH»«\1I * aaj j-^j ?4 hj mj jajljji j-C c CllUaLi_jJaJI 

j| ^JjjJaJI 6.1gJ Lg-aJaJJj tdlLJa* <\1L (Jj-l^J La ]}p& (j-HJ • J^P U^ 'j4j * (jaj<«jUajJ jJjJlll tills : dlUalijJaJI 
Lag-a cs^Ujo * jHi m'l Lus l-ljisu ^)J^I 4JaLuUJ jl ,gjlj) ujC aliajll <_L^3 .4 iJajj iu <UaLo»j qC Luc jjj^U ciillj 
jl (a^J jl cej-i (j-« 4_ul Ig i aaijj /c-ill CjIjLjVI Clul£ f.\jj^j ?lljj^i.l ^ lg» i H'i ,-jll ijji pljaJl aj^Lu Clul£ 

. IgJaijJal UjjS .}j.ia> ,, JaaJ ,gi jjjja£ jj^J /jJ-« l-ijl <— i_yu jl liili 'j^-u AjZLa 
(j-a ^)jSl LUj^. 4_uljjiixll <— al uu£l .Jl Jjr\1 -'Lui ^)jSl CA-iljll (—3 4(j^VJ C LllLjJaL^ll ailc jJaJ 4^2lj j/i 
alijl (j-a 4_uLp V 4_uuLa j»a <-_alUu c4_ulj-iic 4uijlajl »l£jVI <_J£ i f^t A J^C- 1^. (JJJ i ^ sj^. g. 1 'in i a U .aUajll 
('l^ H_jjjC aJlc ^jj liljjj d-l^Aj .Jali iHl/U aJjIS juc cjj^aisVl 4j^aLvll IgiL^ajL c^j-Aj . l-iul JJ^J V 
(_£jjij JAc (jlS Lj La t 111 .1 jj j^Jj jjSjJ (jl AJJaJ id'i V '"n^ j^J c^JjIj-kic- jj^J ^ (S (S > lp c£-^ p^J^ ("''"'» « 

• V al Ujljjic 
<-ajH'lrt 4_j| jl (JjJja <-JJ_>^ Cllh i ^»Ljll pile- CluJI Ja3 .liil^ j-a JJacI /j-H /c^ (J^J*-^ AjJIjJaJI jl j-Ajj 
clsul .1^ (-Jl jJJ-j^ /a ' J*i<\j • I frljaa jl l^"^ i ^ CliLiJI (j^-aJ ^/ CIiuuj (g-ic- ^SaJaj c4_jal£ aj^i ClilJ <jjJauj 
(j£-«J V (_5^-ll i—lLujaJI (J_aji. 1 g ■» i >>J jl fj-all A-JaJ mj i^j-^l ^LjLvJ] LjAllLi V l-a3j ^LiA jl J-gJal i " 1 j-\ 
(JjJaalj M l3aa jl -A*l-s i ^i ^-p^ ^iP 3 ^-J& Clljouij . L uUl Jjjlii. ^j Ajjjlklj <-a^3 ij^-*^ V c^l - .AJaijJa 
tjjli A3j .^Ijjic i—lLutaJI jLiJU jj Jj^ (J-iljt-4 li-A C(_^Jj^i i_gJJ La^j .Aj^SJ A ■> laS t aVi jA <i*2 j£-«J La 

^"^^.^1 J^S/b Liyl j£lj t^SlI 1^1^ -Ua ^ ijjll 4^ Ajyr 

l_gjjj IjU^I Li* p"XH '-^-iual* iJ-i'iVIj .A_lSj (_Lj^3jj]| a-J La (j£ jjt CllUali-jJajl <— St\ iTl^l '.a \r\\j o^aLLail 
^j Aj| Ja^.^L j| 1 'it hi , .J tjaajll <cla ^jia .*iljll ^ji aJj2L_4>i '"'"'J^ CliUalir . H'il (JjaJU LLv^.1 j^Jj .Aajljjic 
(jJc aLSjVI t-iJa ul jj-lll (j-SaJjS La-wlj a^aj mi'i li£ tlHj uj LjUj Lgj3 Li=oj (j-jJI ih^^l Cll^jJI CjI^aII 
j_a *jjLoiI Ajuj .(_gj"s mil JjULj CllliUajll lilJj ajoij i^j-Ic- t I^C-1 i^afl Cllijll liljj Xla Lj^jL cIa^Aj . LiJlSUaJ 
jl£ jl .?J)1\ LjL>1 U.L>J (JiaJ <Jl LI |jj (jill tj.H-^^l j^lll ^1 JjaaJ jl j£«j jlS cLl JaaJI aliL>a 

>l i >-ija jl al .^i.^/1 aLI J i H-^lj H"l1 nil) aUl ^)J^I ?T "> 'l J ^—kjjall j>HI jl gCJJU ni'lj jjajll ajtjj jl j^-«J 
tdll Ilia (_J£jJu (-i 4jjI^C. 4jj3j /. laaUj JjiaJl jU?o lilLiSI ^j CllLsLa^. «_Jajj Ls^jc ?Ls j^JJU (jjjLaJ ^akll 
■ lima jjjj^ax LJ j^Sj ju <gJ"^l J^JJ jl UJ^J Lpl^ c4oajtAJj 4jj|jj&l c4jjaijila ClilS^i. JjiaJ L}Jvi 
4jcj2 jLufcl jl t_LJjl <-^£ (_Loa£ A Hj ujJ jj^J jl (j£-«J — <ja|p. ClllAija-a LvoajoU - 4_jil£ll liJUalir iH'il jl 
i7r\^ i a /jAHJ ^4-H L - J ' -i *i>^ frJ-*J' U-*^ LI ^jl t<-^-' (c^LLai (-3 Clu^aJl j i ^r>ll p LjI jj^aJj .S.^'im \u ^i 
. » I <\„ i nil «_^ ac-lnj id <ila iiiilil liflj <jL^. li.la.1 jjj Lli .<i£}la jx- L^Lsj Lri.jj ^ Luc. VI «— ajj^aJ Lgjls 

,i_j£Ij£1I laLuijx ^jl i"ii <Vnj (jl_jjiull u^*J jl 4^f"Lva ajjlu c4j£-«jj 



46 - "God not only plays dice in quantum mechanics".^ • o- 3 «Jj^ jj*— II : 
U jail 4^jL»aJl 4jjljii«JI ajjsjII oljjjh Jja. ililuil jill jl- Richard Herrnstein .cil jijui^l l (J 
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(JJuil c^-jJaLui jjiul LllLjjJLaJ A-IL-a /j-^J .pgjljlg-ki /j-^ jj)l ■ ^^ jl «i*J jjj^ '"'*' ■ " AjS-Las* eLjael (Jj^ 
4jt»ab> ,_2 ajit-ail 'a^^/l ' " ) a J j^J** LS"^ (^ '(^""D^J^ LT 3 t (jj" u "'l)j ey 2 A^SLaJI 4_iaijj.j]| ■Igjt n ,gj| Jjl^JJ 
Ij-WJ (J-aJJ t tilj. i aJJ J^J /j-ic- '"'J.' LT^' '^-A^ 4_fals-a /g-&J '(j*H LT^r ** j .''"'"'^ ^9'JJU J*U^ Jijjlj •L$J^rl' 
(JjijJ ^3 A jh^^UI ClLulljJjl j4>* LT^J ^^Ji L - "-^-^H PJ^ ^>^J^ r\) ' ^J 1 ' "/' LT 3 Jt> \^ ^-clij J aaJl (jC- 
jt, ujj jlSi Laij . 4_i^aj_aj]| (JjjjoiSi ^AUall ,-S AjuIjjIuC. A <\lVilj * j'i<\ll jUvaJlSi QjiU n A nh'il i_al uSj > nV (jjijx^l 
^jJc- «JI" c^Lwajla JjSIIj Ajj=o s-lgij (_j-ic- <-JU 4jli t A -s L >uAJ j ili> fi's jj i ^i^ Ijj Laj2 J-aaJI j-a (jJ-JalL; 

".a^LoJI (j^jcV ^jljjjl 6jA aJAJuoU jb (_gjlall 

t^gjllua jji j j nil 1£jJi y&j!L lajjc cjj.jj> j-a pliaJVI (jJj -^jl-^JJj >«jl-3 l-SJjJa Jl* ' ^ ^ ^ Ac- ^J 
(jl jjjJJ*J jl i ■Vi^V I s.La]c. .-< lit rt jj ,4_ilLa]| (jljjoi^U a Mr <\ll 4-aJaJ^/l JjlaJ ^gi La$jjjlg-a aljAJLuil J-al ( _ s ic 
<J-alj*j IjJJU (jJ-^-ll ' U,"*' .'lj Ojf 1, '* "II jthP^J * Lpb" "'*' " C3'" "' a " *' ' aa.VI g.l,«\lr. A.\ <v, i aj La ,_A 4_i^ajjj]| 
<£jji CJjX^al Ijli . lllj Milja* i . ItojJ jl uli.1 (j-u IjjiLjaJ J3j Ijj> eJJJtia ^2jiaJ (j_alc. Ujj c4jilai<s ^/j 4jqh'i<\ 
i_jJlc. ^J jj-JJ La-a P^J-ll i^ 1 -') ( "»(S '"II ^)*-"i "JgJ ij' J ""'"*• ■*" (j-« ^jli cfjJ>.LLa JfLlu fr/--ui r">-Jjl ^>i)^ >-* 

C_l|jLJoj c<ijj_o-a JJC-J ajjlj 4 hj mJjl Ajjj mil CllUajjjjll 6Jjfc (j^lj . (U m^f. J* "^»J j* ill (jl l-JJjaj jLj^^/l 

. j_aij]| 4jUa3 CllliijSi A lq"i i a n ajj] ajj j-a 4j^ajjj]| lIiuISj jl (JUj talc '^JJJ .??JauJall ^jqK LA^aij 4jjxjJa 
f.^—ii V JV^J .?T Jv-aJ (jc- ti=o t(_gj^.Lj jl AjjjJaJ UJUJ 4-aj^ujJj AjjJaLail ^,'tmll jl*joi^/l Jauoi j^.U jl jfLaJ 
LaJ IjTn m t _ s _SJI <Jjij]| 4 ■> hqll ■^-jssIj 6>J>jl AjuLuJI lIiLujjjII j^t. jVI JJU JjJj m«\llj j.Vn m CllLsk^ajil l _ s ^ 
|j| :UjIj l^J^ ■ ■-'*'' jj^l i 'i upji c4Jjjjx l1i|jUjI lilljA ClulSi jl ^Jiai <jl (j^ajjajj .LgJ ^Jljll Jaj'4 mil jjSujoi 
Ja-ajJI IjA (jjilill j-a Ij^. JJJ^JI Jaa.^ljjai jjjjc cljc. AJaki f- UjjI ( _ S -J*J J^.lj £J*-U A\c.jSx* l_jL=^)*j 4j^>Ij tljjlS> 

jLi iSjLajdJ 4j^>Ua_j^a'i I <Jtlll ( _ S -Sj .J* nil ^g-S jVI CllL-ajl*-a]| ju'vt) j L-a JJ-SU j»J-jll p<!, mil jjj"t.. uoJj 

.(jljjajll ^gi C_lLajl*-a]| 
AjJaL aJ ^/ i jl ' flJAU IjjjijS <jjJaj]| ^—Ja-aJj . LllLajl«»all LaLaJ ^/L*2 ^LaUJa (_3_4joJI jjSJ c^JXLall 6JA ,-i 
CllS^a ^LjjjoU (jfc ji*J jl liLlj i^gJc- 4£jji ClulSi IjI IjjLaC-^/l jlj^l 4julLa (jj^ia jx JJJGjoU jl ^gJA ?j-aJI 
(jjAjjl j-a JJJ^ll jj^J '(^^Wi cAJjiaJI Cu aJ ^l Afl (jj>"»ll jl j-a j£IjJ jl (j^-aJ <jli t JJ j^ j£e jl JLaail 
. jxjoJI ^gi Clu&ul ^glll C_lLajl*»a]| ^glc- ?.ljj IjC-Ijj Ijjlkil J3 (Ljj^U^a j^s JjJaal Cll^L^a ^glc-) 
|j| 4j^/ .4jaa=vj^a LgJU IjSjj^aJ ^/l i ■ 1^>J (jjiljil .-< !->■> n jl jA H-jjjC. jj^jJa-a ^.jIj mit.1I (., mi «\ll 4jjJai (iij 
aia . lg,T,ft-> (_g-ic- LajlS aAjJi.l j_aJ^J jl > JaJ jjjjc ti{ Mill jxjoi ^ UjjSj |jj2 Aji.tLall LllLajl*»a]| JS L_jjoiSl*j| 
4 n^lu (jij-uJI /g-lc ' . ' '*"''' 4JjUv-a j-a jj-iajlj jl jjl^ Jl—afcl (jjijlj-a j-a CllLjaijjjJl j-a A \t& A_j| «_laJ 
(JjjojII j£j aj IjIj .4_ilLaJI <jjIjjJI ajjoijll CllLTk^jj CllLTk^tj ^ L-J Ual r iJajl <—al mi"^I 4Jjbx-a j-a (_gl c?.IajJIj 
jjjjc— Igj jjklj J£ <i^a»a 4 SaaJj L_jLajl*»a]| j-a 4jjj (—sLjjSI A SaaJ JJJ ^ial-JJ lilljA jl£ IjI - LaLaJ 4jUi 
.4jj|_ajic Uiajl CjjJjjll jl (j^ajpal cl^tklj . A j£ <\ <\ ^f^' j-* Sjjja-a 'L-aJi jj^J jl j^-aJ 
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Liao ClilSjjJill 4_uLul jjjlijllj 4_pU^ajaVI Clihl-i* <\ll c jj2jj*»a]| jjjl^aVI c j/1.1 n«\l) alit ^ (J^^ (j^ ls* 
CIijjUjI ,_3I jJajll (jj«\r'n (jj-iil jjjclxiiVI jjjMallS ^I^j^Lj jIxjoiVI cliulaj jjj^.1 (J^ - ^ '^r^ P t ^'^ 4 (j*- 
^jfc Aj^l i aJ§V I jLukVlj Clll£jJill AjjoiLuiV I Ofcljall jj .-LL<uVI <_a*_Jal j£. tj=o (luu auij j^s ajjlala jit- 
a-uil .^ia* l^i^tJ VI (jjljJaSJ a-£3 .UU^I jjClJ La£ 4_^ajjj| ftj^ii. jl t(jjj'l c hi) ftV3^J ^}'"'llL 4aLoU ^a-u 
jl (JjLao 4_j| ,gJia> I.la> ill i <*t\a :>g i >r> j . jx. i oil (-3 a^joiVI CliLa^kjU p-"iJJ (_£-i-ll laAJl <jfl-ii laJfl c4i£j_iiul 
i_uj Jj^. CliL<sjlst»a3l i ajj <_)£ (jl Lo£ LaLuj . LojD 4jjxla jjila^a 4 ng S CaJbtJI jc- Ij-uu 4jo»aJ ,Jc ^jU.'n 
atijl jLu (j-2 <La_JaJ-a c4_jjjj ; iillj 4_jx^a£ll cLfLuKj<ill jjjljji ,_ia> Lajjj (j^'l)il 4_jfLa ftLjjj j^>'iu) Clij^£ 
,—3 jn^t'i") ag_ioiVI <Jj-a. Art.mlajl CliUajl*»a]| (jl_J jj.lij*J l-lil& pgjLa tdilfljj. uUJl (J^u-Jj lH>3 (j-* /gg^ '"J 

a^-ioiVli .Ajj_iiull 4 tjihll A hj mj CllLoilSjul jjj^J jl j-^-«J <j^ajjjll ft|>fa> L&j^J <_<-■"' U^->-"VI (J^ 1 *.' U' 
i L^jj£j ( _ 111 4_ii& .ill ajj-^all /j-2j • ° * (Jjj- 3 <*-^L£ J' ^ * UJ^ "J <s"' L<u3 ' ^i)-" 1 ' ^-^-J^ t-_i.i_J.ijJ jl j-£-«J 
jli l a » j*_-u-l (_3_>i--l l-Ai .Jalij ^ » f-lijjL ASjt. A,\ i ><jlj <___L-. jx. .ijjj ^jjJI 4_JaUax aj£S j*_-u.l jji-J 
j^jxai- JUL)-- 1 ' 4-A^"i"iJ jl j^-"U 4taJJ ^-*J •f^ a ' («JI U' ^l '-^-ilSjl - ?.|_)jaaj ajLoil ajjjjau jl jS-aJ (_>jUjI (jiaau 

.^-jjjSj jjljJ (jSaJJ I^£Aj . ^ii ^Jl aAJj|j3 Jjjaul 

^—3 j^ nil j-jc-*i 1 (; V- i"i ajj /c-ill '^i '^ »U il u-*^J CliLc-j «\-^ ^ ^/l-J^ a— joij^/I 4_j^ajjJl s|^-ii. cS>di 

(j >r> J II a. i d's jj .(_3J>Jall ^^^ ^-r^ '*>d>?^' "* 'j'-.'" <j|; c'ajjjXall ajj-^Tll t jjij^Jlj (jj|jJl cJJ^ "'"' -P^LSUaJ 
f.LjJC.^/1 <J-ali. i jjjlil 4_jcla JTJ-«2 Clljj|jjAI j«M ^ Clljj|jjAlj Clljj|jjAI : Clljjll ClllaLjx /-AuU us <_gjJ 4j| /-1c 
jl Jj^"i hi mil j-a tliU^I ?Clili|^i. jl o^La CliLS^x. jl c<jil£jl AAJa > <-\ CjILU i^i'iVI aiA J^i .IaAj) (—3 
a^jjj ?r j i ^"1 j| j^-«J Jj^jc CA_rul jl f.|jjiul '"J 1 m ^ I h«\'i ju jjj «\"n i a «\ll j-u jj^ll a-jjSI IJLS .<— ajju 
?r J i ^>J ^j^jfc c^lijC.^/1 ^)a2lj| Ijl j^ij .(jjjaJI liLjaul ajUj^/l (—11 (jjilill qa |_«i^J ta > : UaJ i Hj 1 1) '/jjl^ jW^' 
.f.l*JJ^I ajj a^joi^/l plijjl <*ijia f.U^>ull ajj (_gjlijj (jjull jx ClllfcLa^. ?rj-<ull jjljJ IClll^ll A h Aa fl asjJJ 
?(jjoU]| jj^I Ia]^j3 A jq-^j IXa. 4JjU-4 JaLul L-iL^jSV l^ixx U i ^bj ^jU'i pj-all aAaJ ..J jj IJLo 4 j£lj 
j£-«V tiillj ?tj^a jj ?a^joi^>U L^AUa 4jj|_jjJi*JI ClllaLj-<ull a£^j jl 4-UJC- i— lilaj j^-«J ci* t cJ^-^l (J^f^ i^* 3 
SJiU ^L^ajlj <2jxa1I jUiuJl J-^ ft Luc. VI a^JJ AiiS j-a ^UjJaLjll A is* 'ill CluS-ajlj .lAjLuioilj l1iL<ij1*a1I jla.^1 

.<j^ajall 
4_jjjfc L_liljA SjljV 14jJaj (jiljjill jUlkV lijJa jjj^ Llui AX-Ia^. Cjj ujj£l t jJaall Jjjjj^al LjjLoijjJ ^ 
jl£j tAjjJaLjll CllLai^*JI 6^A (J5 i ^> 1 ftL<U*JI aLs C^—jJaLul jjill LllLlluLaJ (_jXa /j-iCj • dlLajLtAjl jLu j-a 
LjjAJj cAjjJul_Oii (JijjoJI A^ulj Mir. jj^J Lwj .Aj^ajjjll (_3_ojoi (-i jJaill alxiV Ljj^a.^*lnn JU^ajaVI ftLJc (j^">*.i 



! ls-^ oUjk^Il ^JLi. a^ (jJj JUi glU-. a^jjJI (ji Sj£i iiiiSjj. A Random Walk Down Wall Street -1 Burton Malkiel jj-^j . 
U*^?- 1^ 1 ilij^JI jijl 'lsj^- 1 ^i^lj c^Ijj^ •!**-• ls-^ ^jj-^ 1 ls-^ 1 aJjaJI iijLijJi^l (j^xjphilip Anderson j 'Kenneth Arrow j ' 
David Pines ^ The Economy as an Evolving Complex System o-* ^^ J— aill L^l j^j'j .Searching for Certainty -1 
Casi. 
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i LAj aJJ i aj A nh'il lilljA Ajlj La^lS c?Lja_jJa]| <_pLi. j^s JJaJJ jl ?j-<UI p UaJu h) jlj .4 laJjaij Ajlxa. V dlV^la-a 

IjjLigil i . U i in (jl (j^-«J i_tlaj /j-J-^l jjli cAjcSjja jUjoiu ajT.Miftll a^joi^l jLuJa jx jrjjiJl (jjjKi'n jjoii^aaul 
.H i «aJ :4 jh-sJU ^>a.l j^j^a-a ls&J '^jcaJ^jl 4j.A*j3I l1s]jjju3 AjJaio LJaJl jlauai^/lj .AjjIJoj^/I Jajjjiill AajoiLoja. 
LiilS I.1Aj . jjjjjJoaII j-a AjJ-<UI uJaJl 4_j-ila. 'J-J^l AxjjoU A-Sjjj ,Jui3uj CjjjiLjll j-a Ajj-aJI l^JjiLluj p^-joi^l 
jjj^ailS ctaja. ^iioj -A^.J TThdj JTJ^I ■ *— 4j ' ^ " J >i^- 4 j- 4 '^ 4i)^ ls4U^' J^? - cs^ L " J -9 ■ gaJl JaSV ,» i «aj 
.AjijJx 4j)-ts V A^jj^a (Jl Clsjj^ail ^)jS-4 1*3 1 .i 4,-Ic-lj /jic-l Clsjj^ail ?rju^aJj .uj^oil joj Jjjj ,-j3l 

jl*jail CliLJa*-* (_2 't'JJC. i_j.iLa. (-ic- -ajJ-^ t/gSTTi m ~l g » aj j-ioUjfLLij 4jt»aLa. jjj 4j3j pjj <_£.l3l ' jjJHjJ 
j-ajj-a U^l j- 4 ^fl* «jl (_g-3 ^1 ' aL^j Ij t ClsljjJaL^lj c?.ljjjall s-Lale * ft'Xl Ls-lifr c^AV ale ^^ia .4_i^ajji]| 
4-ljlfLal cijLfLrij J-«jl-S /'(SJ 3 j-aJ c jjJ-laiail (j-a .i-lfr (jisLJ "t 1.13* ft jjj-LiLa L-ulJaJ 4i_^a_jj ^1 i ajfl^j I" /-ajjj 
^Jc JJ^ tillJA jl£ j£3j cpLL^I aa^.j i\ja L-aL^lSl (^i IojI Ijaajj J ngWlj .Vi tin ..I a Cjlx-ILI L-iU^jSl 

.^i*-aJI j-a jLkj V i Js^l (jic c4jjU«a]| jl 
UJ mi (jjjljjoi <cLaaLj CIujjjjI pjjjowi ?1SJ '— J -^*fJ' i,JuJ mi 4_a.Loi (_3J-»i t-JjJai 'a^jaiLu tj mil ASjal a^)/^jj 

(_3jjaJ J) J Til I 4Jjla«4 (—3 L-UjoiIj^. al.lV ulU <£j_iill ClllXj i jC-Kj m' J (gJl'Vl mi (_3 jJJftTl mi fill 4_i&|^AJj . jjj^ 

jjl 1_J| l_ja*j2 .<j^aj_jjll (_3_jjoi j-a laaa * >\ (J3I 4jb ^lijc^U jjj-« ^jISjjj j-«jli l5^ U^ ' " U^ c<1a«JI <— ajj^a 
Clil «jxa t jjJl ^)«— mi c j^jXJI ^)*_jai c<3 . . jj_jj ^jl^JU_joi c jjj_^. j\xl (yC-l'i i ^ill J.'i.'»,«\1|~l1iJj jir"l<\ll CllLla 
Jaliill pu^j I^-jl-rul auj^)ll /j-lc- jjj^- 4 SJUJC-I (j^-«J 1 $ '" U^J .^-^ajjjll ClljjUkj <La>^l (JaJ '^JJJ CllUj"! mi ftj 
OAl.Miftll siA Jjkb Oj^sjjj ^Uj^/I <LlJa t_ ljl>a. (illjA Cijl£ lili .^Uj^I ^0*1* jja. ^i LujC. !A£Ji ^ SaaU 
Aj^^)] I .la* cJljjJI <*jjjoi (_gJAl JaLajl lilliA jj^J jl j!)L<iLj ^jLSjjj J-«jli j^J l4-C-j)ja is^p W^l 3 '^-Sjlsdl 
Cjl£j Mill CIujjI ^ia . (-C-l'ih i ^i^/l ^IS^JI j»u 4 qTi-^ ^ <— al j t ^iu a^li»<ij| 4 La£jj 1 g i ^j^. <\"i jiL«j — 4_^ajjjll ?.|^fi. 
J (;■> ft (_3 .Jal_AJ^/l (jja-au j JJ ft"i (_3 S)*La Lgjl Clllij; > ^t>11 4 hj mi ill ?C-uUJI (-^Laj (j-jil ??-<i|^JIj t<Uj i ^r>ll 
"AjjIjjII LllUxjjIjiJl'' alJaJ miV li^Ja t jit, mij ft 4jt»aLa. ( -S i—ljjailajl ailx- t AJ^/jA jj^a- p UjI (J-^J-^-J t/gilVl mi 
jj Kill [5-iUu j-a jj Ming ft cc.La1*JI f^j^j . jLjojJ^U «U-mUJU Ixa. l-list/s 1 (; ftj ft > aJ jj^j mi dil j-^ ftjj jjj Kil 
1 1 2a*J 1 (; i^ii) XJa (Jji3Uj]| (jJc- Cj <"AJj t_ljjailaj| jj-«J j-^-^ 1 ujljjic- I^J3 UJ^ ^"LH ^ » «ajj 'LS^diJ'■^' 
CjUJaJt ft /j-ic- ^Pjir' L - J rHJjl> a ^' L>* AnA (jlhj .4 ft^ ftll jLaJ^/ aj^i j i kM i_jjjailaj| :?o|jJI j^ Hj (Jj^ 
t(_gj^.l CliLuajj 4 j'i?iil s^A allVi miLj .s.jjjj]| <ajl£-al i—jjaa. (—sUiuSI (Jc- oj^ill 1 ^ > >r> J jj hj i a ^iJJ (J>""' 
jX- (JL^aiJ^U JLall j-a i^j-S^J La Mnil : jjj£ tjjjoi ^jJ <J Ij ftW (_$iJI -■» la II liia-J jl ^jLiuj J-ajli cJ-«L 
c4ajU^xa.j LalAjl Cluoulj <J«ilj l&U mi*i^I ^^jll JaLaJ^/l Cijl£ lili . (j^aLaJI a^jLojaJ AJ^xaII 4juIj-<ij A. mi i h^aII 
^aJI (_jia. Ajli cAJAJ^aII JLall j»a (_ji£j La A-«J . CjSjll ja A HJmii 4jba»j (_ji JaSa L_ll_jj^a ^JiC jlijSjjoi La^jli 
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,L£ pj^ll Ja^j j| jl«j ^jVI 

(jU i 1 1) .<aiijl 4_AJaJ^I 6.1A c!/LaJ jl ^L>Lfr t Ijq uJjSj jl AJjLax ajj i ^j jjj g-a *i jj^i.2 A-3jJJ jl J-Saj 
4_kjj La.ljc 4_uLa <aJjoil (Jjujoi sj^ul UJ^^J j' (j-*-*^ .j^iLa Jh^-' <_S>^' * aJaJI <— LiiuSioij c^-^' ^jjlS^sl ^JflU 
(_jis es^"" ^4J' ^JM U' (j-*-*^ ^ jfc AJuoij <_u>I j-« (J>iAj c'aji _>JSIj _>JSI ^J-" 1 *^ dsLoi-ifc CjLJaat fill (Jl 
" . In i ii^lla (gic- jxa.i£La /j^fjj JjKn (jl * jKun'l u£ Ijl La jA <jl^jaj|" c^ajli (Jllj . jjC-jfiail jl pjf^l 
(_a Lii.UvJ (Jis jl£ UAg-aj .4jj|jjJa*JI Jj£- ^>J-"iJ (jl LgJ j.lLa aUajll <_JaJ j-a UJ_a=o <J£ jl c4_Agjll ^kj 
cJb&SU Ajljlkl ji*jj (jill 4 jjjflj Mil j-a *^ji Lwb JLa jjSxui 4jla tUlja. (JiiJJ ^1 tlijjliVI la*jJa 

. UfLax n^^ul j-a JJJ^il j_J^J jJ c4jx_4a£1I 4-jjIj mit, ll *-aj .^Ixj^/I (JJJ > >\ l—lJL> 
aUaJ a^2 ca^£ill oJA i^j-Ic- ^>«JJ '^JJ^J^J ^^*^lj JaL*JI <-_al uSoSV iiC/L-uL; ^jj-j (_$iil c<Ji*JI <Jj^ l* *-<^-"> 

(Jjj^iaJ CA-Sljll ,—3 CjiLaJ V jl-^ 'J' >— a <Jrj-"i (~JI t .~im iTnjSj _^ajl_a£ C «. I <xlxJ1 q>\ «J <J_i^ajJ .12j .,-jailjail 

jl jj^-aJ lUJLp Uali_iJaj| I Vq'q^t u£ bl i_fijjtj jl IajI * JJaJ id'i V A_j) jJJ-"i J-g-^l 'Ih^'j • 4_fa_oAfl3l A^jjIj, u* ll 
jl j-lJJ A3 ?4li^atLa 4_}-aj-a£ll 4jj|j_ii*JI jl i_fijju jl A-JaJ ujJ lij t *8j^ . lAjl i ^-iV-I LiaJ CllbLj lilliA jj^J 
AjjoUJU U.AAj .JaU i W^j\ <_£JJ jl -iais AjJaJjoU LaJj (j^ij .Ja-aJ jjJ (_$jjjl (_D< a^ajJal j-a jjUaJJ Cllljjjjjjjll 
.j_a£ll 3^>* CS^ 'aS'JJI /c^ '(J^J^I jl CjUJl AjjlawaS cAUa^Jl j-a p-jj I_4joiI jA tf.ujjill f.Lalc .■> H* «\l 
Lij-iia lij" C(Jjall_J j-aLc. Aij .tlllijXiuall <J£ aLal slXiiu^/l j-a <ja»ij A-laJ jl J-ajli ^ Kl > aJ aJ (liljj A-aj 
4_2kjJ \| t(ji|j_il j_a La 4jLjJaJ UVn A_i<i_4a£1I 4 j«\"i^.jUI jl (_g j >Lui LaJj3 \A_ia1c AX^aJ j-a 4_ilull A qjhll 

. ±j&\ i -WJJ 4j'V I jl (Jj-li^aJ ai 4 jju Mi'nlS 4 jAj . jjJaJJ ^ij-Ja lilliA LgJt-a jjSj 



;"4 j^lr- ■=* I ■ ^»; jj^i 4_illi]l Aifjall Ijj^ja" IJL Farmer j J.J. Sidorowich o~ '"^* ^, ic- ^ ^■•- II ^Jj£_juiJ oaj^JI CjLijLLiU J-a*j jjl (j S «j J-*" 
^a "i?<jjU^3VI diUjJlThe Economy as an Evolving Complex System J Anderson j 'Arrow j 'Pines. 
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^jlall ajjoSlI 



'±>*iii jjUi ^ju>i! d^iir 



cAi^j^a jJu <-_aj^alj*JI /jJ^J JH^I i— ujUj (jl£ jAjj 1-iLu 
l^i. ^-JUJJaJ) (j-a <JI QjJJdJU (jjiull (j-u JJJ^Jl (jl A^J-^ /Jl 

?a£j|jL^a ,-i Uj 1 UA IjUhj (jl 1£a i ^rt J.AJJ (j^ij 



?rg 'i<vllj ai*Jl c4jj£j|_jj (_g^)JA" 
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aL*JI (jjjjJall c <_fijjjt-a]| (JJ-^JI c^-W ^"'*' ■■' -iaJJ-J (^Ul (jjjjJall _aJfc <J_ij J n ^ (jj-JJ-J 3 j^ '4-jljJdl (^j- 3 
4iilj£_jjj| (JjLi. ^/La_ii s^jLoUj jjoiIjuI AJC- AJj^a. JJJ ,*— « /. Sjiji i /. JJ i a jfijjoifLa j-a IJjJtj^a V'l«\j (_£.Ajl ,-£LaJI 
<Jjj J-JJ-a^ (JJiP 3 U* 4 CS'^i)**'^' 0^' U . 'ftAr'j ■oJj^aJI LJUjoiI ,-i AjjuII Jjlaliail ^—11 (Ji-saljJj c^JUioij 

jjlSI lilaljl jj .LujSj jl£ La£ bL>A=k (J _Lu (3J>!all .il-Alal (jJc J^aaJl jJaiall qSAj cY<= 4_iSj-^I (Ji>^W 
(jjjj jl ,-iuijai ,-3 ,, „ t\\r. j-aj^.4 jjjJaaJ ^/LajJu ajUjoJu jjjaLoiJ aj ,_3j.l3l iilj£_ai3l jllxa ,-JI l_aa> jjj2Ljuj 

.(jUjoi^/l jj^jUll jLila jli'u Jj*j Ja ,-31 4juiu LajL^a l.igoLa jj__>J*J Cjjjij-a^/l 
<— a^/ 1 Ajjoi ,_3I UJjiJ U-AjLoi <Jlfa> <*-^{>J '^HrJiiJ**^' ^rJ^r' ^AJaix ^IJial «i_)a1| J-il*J LaAic- cJjjjJull /Jlj 
jl£ J-lAU (eJA clA^. aj Wlfij l^i. 4.C a i ^i"i rt Ajjiu^a 4^ji.lj <iiil£ clajj <Jjx plijju ajJJI <~& AjJaia ^j3 a-iS 
j^ ^^ajLoi J Aa^ '/g-Aj .<JC-X^a 4jj£ <Jf?> (jJ^lAs^?^' ^'J a ' "J ^ U^-a U-AjLai <jLa.j -f ladSl -iS (Jf?^' ' *<■■"»'' 
i-lajj '.'*"?■ J*-£Jl cuAjLai 4JU»> ,_2 c>~i ' j^JjlS jUauij^a Clu-iL^aJ La^ic <_>aj^M j-« '"'"* ■ «a t (jajlk.aJjS 
.<iAI_ij 4_ijjjj^a. (jjj^aj LujSJ U^afc I^IAial c \ — . q m (jj^J (jl j-a VAj t (J la U ^jja.^/1 ,—JjiJI 4_2lj3I j^ ujJj 
j-a I ijaau jl ,-ja. c jjauLoJI ^LJojl i . )j£ LJJ^ >-*^ cl-1^ (JjIa c'o^-ki LAjJ^I _aA (_£.l3l [<_>u_>ul] ~ln uj jl^aJlj 
UajJj-a (^Lliil (jl i in t\\\ ^^jJaLa cXgji-a]| (jl i inll j-a Labi l J 1 K n jl j^-aJ LslAjj JJ^'VI oJC-1 i <-\\\ CllLjSjj-a]| 

. u^ac j^aJJ 4ajJajl /jic- (»JJ^ ainnnn jl ujLvj A n\\ S Jj^S •—*>?■ /Jl (Jf 1 ^ 
tjja^/l ^j jiuui ^jjj jAj c jjLIj (Jfa> (_gJJ jl ?J-ail ^jKu aJ ^l£lu coXaUsJl jj£|^jll ±xL f.[)j H— Jjill /Jlj 
jl£j . ) A £ 1 i-^JJ^ /-i JJJ^J m^aJI j-a (J^aj^M s-iA /jic- /cl>^l jl ^*J ' Jj\jL i_gySj J|^iaj| auoiu (^-ajoi ^3j 
jj^JI (jjjji. I Jail I j-a Aj <\, i in!) IjA^.Ij ".ajji-^all 4 L ^>ul" Uu^ujoi of?^' 'JA jjijou ta^JJi jUjoi^Ij t QjjJ^J i a£ fl ll 
jj IHul jj-aljjil ^a.1 jJbj COjlill ?r.ii)«\ll jJaj-aj a^-a]L*J ,-JjJaJl ^aJI 4_jjjjj*jj jjjjall (Jaa> 4ij A. i aj l_aJlS 
(3£>iall j^j ' £ * ^■JjJI iSiy^ LT^" ^L)^>r' L>* ^D^ ijLjaJI ^jii . (_yaj$ I j|>^l ■^« a !Ajli jjjilSI jjja|pJI 
^gj ajjj|j)jjll 4-aj^al*£ <_Jj^aal ClllSjl ^ji Ujjgiiu Clulfcl J3 ClulS jy-i*J 6«3JJ i^J t(JJ4AJ|>ai (Jii ojjJulxa ell aJ^all 
(_^j^.IUI JjJL ^aJI {("^lujall <>ajVI") jJjUll 'ij ■> aJ <JI ^l^^JI «ila3l tlilclSfl ^ifc J^tJj to^aJuJI CjUVoSI 
^—ic- (Jl «\, uj II (—11 Loul - j-j (JjjJj Aaj jl j£-aJj .JjUll ?r„io<\ll UUVjJa A^.1 _oAj cLoiJl - ^-J J Xa^J-ail a^JI Upl 
Lai I .«,m)U)j a^jJall QtOA >1i\\ i_y*l)) i^LlJ jloJJojLS jIxjoi^/I sLajoi jj]jl-a jj 3j£ «_>s 4_aj^3 4_ijI^)J <j3j U^-^ 
^-Jl jj^jj jj3 LaiJl— j-j jl *-aj .iiljj£jjll (_3Jj^u AJj3 Loul - j-J fajAAJLa jU»-iil Igjl jjjaLjljjaJl UJ^j) pUafc 
4 <\g j (<-Aj ' J >?^ (c*--^ L - - >JjVJ>C (JVy Laj .auaJl JjS (-1c- Clukj (_5^l li._4jawi jU iajj hi D^/l UjiJ La£ ij&a 

.4 ula <_H^J^il <J- U _>?'J 4-ajAj coj^3j 
(-ail (JjjlIjI j-a 4 j'nrtl) (_gjall /gic a^j|jlc. q<-m <si jjj^Jjj Ijijj Laj r-j i a «\ll jjj (jjij^ljaill (_gjiil ^jiA j^iia 
t i . uLa (jLoi tjajj-aj^ jliLoi 4jj2 cul CluLoi <jj2 cu-AjLoi <jj2 — ^j|^a. jJj ^l^ilal (jic- (-SUloij lilj^jjll jjj *ij 
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^j 4_i^aLv]| Lp£Laus jjjvj t (Jl ft, *i II ^jJj IjJjJI <_£j3 jl^- t^-J 'AjualaJI IgjUu IgJ ojjju^a alljC. ^gAj c^gJjSjS 
^jjj ljJ*Jfl .(jiajVI i^s-^- J-^l ^y-" 1 ^"fAi ^ iAiajjl (j-a sjjs> (—3 c'lg "iftll (jj .AjjIjII a^jljSI Ajj^. mil (JLtaJI 
t JJJJ 4 ^ h i h a #.Uj_ui Clll, i hj « (-Jl Cui i aJ c,jJL£jj jtjila (j-a AjL-aL _J-g-ill J-^J j J *>.)•> uW^ ^ "' ■*"' "-HJ-*^' 
Clijaj (j.* jjss («Ai t( . 'jlft j*-" 1 J' 'S^W^' cJir 3 ^' U' 'J>^'' (j- 4 SAaAJLa *Jalja£ c,_gj^.l ajUu > al ajaJJuuJj 
^j AJLoftll t q i ^i")'i^ AJaki JJaJ c jj£VI Clil i aj ftll (j-a aaj^lj a^fcla <ULa 4_iajLa]| JjJI jL> mi I 1 g la aj (jflll 
_j^j auaiu <— ajju ( ^u\ ejLi-ail ouill aLul (Jjjjiall _JJ*J (jl JJtJ ej_iilxa c<Jbxl 4jt_JaJ JJtJj .^-iuijoi ,-Jl 4_La^jJI 
JjiL Laajfr Kij-ail jl A—a "c j.W'lftll" IjL>L3I <JjajoJ (JUjoi^/I (jlSj . (Jj&Li ,-jlSjJ jl^a. jLxJi J-iAJ t jjj i djILjl 
(jc <JJjiajl jfLijaifLajjJ <— SJJ aJ3 <laJLaJ p UjjI (ji .^J i " Ua cLaLaJ (jhjq'lll 4j*.Ijj liljSjfll j-a Lj*j^a 4jjUjoi 
J^LI jjj (jlfjai^M JajjjjsJl jxLuij olx-J La JJC- lijioLa alxll (JjjjJall «1aJ i4 hVill 6.1A ( Ja . (Jl, a. uaJI JjJsj 
aLI ta.l_jVI s^lA ^jjj . ^"n 1 1) jfL-ioifLa ^jjj i_Jjii^ I flu^JJ (_$JI Aa]l, a, i^ill <£La-a]| (j-a sJjsJI jAj "'Lkaj^l J-^l" 
jjj :<_£J^I 4j\La-a <Jji.aJ cj-all <Jt3JJ (_5 JJI (j-alll - ajLaJI UjjlaJaatJuaJ LjJJLio IjL>L1I L_l3j£. cCjLjjtJIj cJL^I 
.Jajl^JI ^Jcl £jU <Jj £ bUUI <JLui alaj cCjL^I jlllb AjuJj AJJaJu. ^j "t^Vl j«iH" Uyl 
(jjjjl cIajju L-aj /gJUJ "i > ; 1* "' j|^3l (jl-S .4j_uiLLa |jLa.ull Aj ft. i aj L_l_jl£ C(Jju1_jjjI jjj J-IaJ A ^ -^ j j^a 
^-Jl cl_JJla-a l_JUa.lj Lj2^a. CjjjJaJJ C^jaall rt h m (jjj aJJJ <— S^/ 1 AjU m plijjl /j-^- fg ^ "> a (c- 3 (jj ' ~~^?J 
AiLoi-a (_3iajjll l_ LaJ (jl£i clJU>.uJl 4jji. <-a3 ^Jl jjj^ajil ^^ajjjj jj*j^a ^olj • J?.ul J±) /ji flS*'^*'' (^Ih^ 
U.-iVi X-alfl 4 Jl)j Laj cCjjl£ bU>Ulli .Uil^LaJl UaJjoU jjju JjiaJI (jfL J .liljSjjll ^Jj (^itiiui j-a ajS ^ill 
t Jjju 1& (Jl 4Ja_uUJ-a 4jjjj^ i r-\ (J^ajl Upli (J jaJI (j-« lg JJ » aJ Up A-JJjiaJl j*\j in^ftjjj jl «_ aj .Ljalijj 
La2 . AjJl ft, i^ill jSjjoiS-ajjJ Ua|jC.jjjia ^ji lilliAj LiA t ijhl P^g-" V .sjj^aJj AiiljJ i_ tlS t 8 J hill L^JLa^. i . llWlj 
^a£ j-a A-9JJJ AjjLaiail 4jj^. j ftll jjS|jjuIj ajjJubu 4-aLal (jjjioUjS JJ ^ajLoi ,_gjj jAj cIjU>U1| ?j-aJl ^l \ aJU jl 
gj i hll jl <J jjjj r'n^ 'J^l -^ (e^ ^Jl •— \)*-£ • j^- 4 (J^ («^ bujl jjj t a uo£jj ^jia. calxll (jjjiall ,_54Jlj> 

.jjij ^a 1 1 hjl 

jjL^aJ jJJJl CJUjxll (-ijLai (jic- I— tajjj La jjJJ^S .-A^joi (JjjJJ i_JJjiJI (J^ajlj <— SjlLail (_>ajl JJJ ^jiiaJI jl 

(^j-lfc i_j_2ljjj L»a |j-JJ^j .4-JjjljsJI C3 , ft n ojil l^CjjJai. jjj <-ljlj^« 11 ajLajaJL Up^UvC jU_uij |jLa.lj]| ^gjj 

jLgjvJ 4j_joi£*JI A_£jaJI i_yij-i LajjJjj t4j i h^ll (mS ^\ t _ s _SJ jjju jl |_gjjk^/l (jjjJall ^j-S A gViftll L-ijjlj. i nil 

^jj£| jjt i ^i (J| Up j i ^r> V CjlaJastla AjjjoJ i_JJ^ CajjJIj .aj|j^»jl JjJa Upulc. CJU, uj ft ttIVi Lajac t(_2ljJal 

t _ £ _Hjl !(; > oA *i f.Ljjjill (jjjljij aajia J|jj La (ji\lj .cjL^aUll (jjLajj ^^Aj tllLva-Luollj CJJjLjajll ^ hi') LalaS iLkjJJ 

. Jj^alill JJ^xl AiUa (Jl 4ja.ljsJI jCjj c^ya.lj (jj^ (j^J • (jj^jlill jj-aC (j ;t2kjLul ("lh)i h 

a, laj ftll tllLjVjll (j-a aAjj£l f.LaI*JI (j-a Cjjjjifc ^ i h j liljjSjjll (_Jj Ija. jsLo t ^ A^ ale. (JjjLs J$-^ (^3 
<jSjS-a ajJ>l CJ^X2Laj CJJjLjai JJ^JJ L jLLilj cLaJjij cLjUaJjJj cLiLailS oJJ*J jlJj (j-« ljil£ M '" *U3 j)~i 
<Jja.l (j-a (gjlV) id (_]| ^jj^aj c|jLa.Lll Ijijjl CjJjJjjil jlj^l al J' a ft; aAjJjojj . <Jjj jJJ-aS (_JI Ijjt i r-i jk.tA\ 
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.lie aJ aj ^gJlil jjj^. CluLoi 4_u£ IgJ-lfrl Aj-Ag-iLa <1ij ,_2 j-aJ^-all Aac. aj .12 j .,-iuijai J g ■> rt 4_Afc_)J J-aJ^-a 
,—Ip. 4-&>4 *J-*J' P^ l^l . (j^j*i ' ')JJ^ j^ ^aoLoi <JLf?J Ajaiuul jj^AjJl JJC <cjjo»j J} SJadJ <c-^l (Ji)^-*^' is ^"" " 
( _ s _i*-aj . LjVtSl 4-a3 ^jjj (J i ^i j i h 4jU c<JL-al 4J£>lj 4Jl * a «\\j AijjJall jLpjjl jjfc (Jja CluLui 4_iK j-a jjx-lill 
( _gjjjoi 4jU C(jjij-a"^l (jJji Jj L^)JC.j (aitilui (Jj Vj_)J J^J 4jLtijj-a ^jifc <-_s3j lilj "c4jiijj-a]| ^jj" jA LVb'l 
sLjj3 ,, , «\ i aj .ll-la. (Jia (-3 jjj-axj jJ.lJI (Jji-a JJC- jJjfUl) aJLul ,-i eLalxl] JJ^JJ ^W^' (JJ-^ U' (j-^*d "* 
.<_a^Jlj p_»jJaj-a]| (_gl c<*jJallj <Ji*JI ajL^ajj ij_$f.\jh La£ t("n-\ laJI ^^ifc *ij ^gjll t CIiLsjIxaII 
CllLa^alx-ailS I .la. (_gJjJ pj_iJa_4-a UJ-^ J-aJ^" 1 " AjboiL-a ^t. Ajoj jj-a. CluLai 4_ll£ jlJJ c, s -a.ljj]| (jjaJU j-a 
aJ t (jjjJaj^Lojll <_L)3 LaJ \f-\i s-ljjjall jj-ai*JJ i_l^Uall I^g^jlauJl ^^jaijj^ll Lj-a-frj-aj Ajjj*»a 4_uij.la]li .s-ljjjallj 
jlSflVI Ajoi|)jJ jja> L ^"^ jal 4aK (Jj ^U^W^ ^^Cj s-^j^l s-Lalfr s-L> . jiuoijlj j_ala^lil jl£al ^jjj jjliijj 
t lji*j3l" j ji <\1) jlj_jxj| (J «\^j ,- a. i aj jLiJ IjjI aJ > h) 13 j . jjj. uuul (_jj^1I aJ*J 4_aiLIaJI <ilaj| /j-lc «_Sj <c-ul 
^j-3 <J-a*J IliljJ (—3 xlj s-Lj_)j3 fjLc. J-&J i{ AjJrL) — * ,' '"?J° 4-L^ujl lS"^ " c CllLajl*»aJI s.LjJj3j cLijjjjJ^Ij 

.(jujxVI (JJJ_»S ^i ^jiajil jilk-all (-i <£>^»jil 4j£liJ| eLjjall 4£.La2k 

(j-a i^jJUJl t 8 i .Vul J^Li. (j^ij . AjjoiLoi^/ 1 [5^LLaJI 4jtL J^l *<«-" L>^ •— *J>*J ij^y c Aj1*Jj . (jLajll C(jl£-a]| 
LajLa (jU J S*ir.V I ^Jl cl^Lic. aAjj^l (Jxj (j-a liljjjj jjl£j ts-LaLul q>\ ■>; ^ frjil c4_ta>jjjj ajj i ^jj cQ^all 
Aaj*J (jt^J ".^LaLul 4-ltlJJ CllLajl*-a]| 7t±u)' '^-JUJ llJ ^J . CllLajl*-a]| I (jj£jl a^al UjjjjJa (jlS ^L\ UjoiLail 
s£.jl\ i^jic- clilj .i—lLutaJlj isSl\ <JjJaJj t^JteJjjj ts-ljjjillj i CllLajl*-aJI «"«' < ("n^ "t<jjA <i!ala" lilliA (jL 
ftJ^Lajj liljjjj (jl£ La jjl .jAJ^-ai lA^. 4JJJC- "^llJ t|_gj^i.l ^-J^u (j-a tjjj^ CluLui 4aH (jSJ ai ie-,^ J£ (j-a 
(jl£ (_5A1| CjjjuJUa sjjJuU LaS ^UiUio cJ£jujJ ^«-3i_qji olafcu JJla. (j-a jjSiuJl (_£l tjjjjaiyi ^Jl a^jajl jA Aj Qjj^Sj 

u£ ?.ljjaij .<aliaj a^La (j-a jjjSiJ cAajaiLail Clbaulj t(_gjJU La P/g-uJ CllLajLt-ail jju ^lijc.yi /Jc- UJJ^I <— . ll^ 
(jli cuAJLjai 4_a3 (_3_ai JLuijI o3^? 1 ' L>* A-»2 4j mjJa^£ l1iL=l_4^ jl (_gj-s i ^i t_ ajja. ^—3 4-Jja i ^ (jijij j^aj 
.1^^ Is^J-* ls-*^ 4-alkjja»Jj <3Uallj a^Lail i Ac Ja-ajll (j^ajij (jaaS . Jj^uJI >» u ^< (j-a p|jii.l£ jAjj CllLajl*»a]| 
(j£lj .Ajgijj j_4£Jl j-« 'f-^j^- UjAi ^i jj a^lfc i ■ h aaJ ^ Upl ^1 C jj£ll t '< i ^< j] alViun CllLajLtAll jl A-aj .jAJI 
ft)jl„ii)ftl) alS LS-^- "^JtajLuaJU jjjljLul (—ajiu ai La a^ij jl jj^JI jl JJJJ (c^-^" 1 J-aJ^ » ' ' «3C- 1 (j<s J^JI 
<jjoiLuil j_a£j jl j^-aJ CllLajLtAll jl ^-iLlJy 4jjLi-a ^^ liljj j-a A*j| ^jjj -<(; i^t>; L_tAJj .<aLLllj 4jj£ll *-a 
. CllLajlxAJl j-a AiUallj <Ii£ll ?cJJl1mU jl cLa 4ijjJaJ t j^-aJ '^J^ (Jl '*■/«■« LP j-a JJ^I 
(J^Lri.yi <-faS (CI cLjjjaJyij c^iLlallj t lIiLsjIxaII jjj a^j^Lj^ l^jl (_g?.jjjj ^jjll <jJa^l*ll <L^all lilLiA 4^1 

iV^J-i.1 ^H^lj J-&\ 7* ) "^»J ' i -A_j\a cAjLijj liljj lij C(_3i«-a aUaj (_$l jl 4_uijlaJI ^^3 alxjj .La aUaJ (—3 



51 i' 1 ^' i^* *-"^ >^j-«j ^jj 3 - 'j-">*ll cs-3 1-4*11 i^l cSj^-Vl ij^l j ^Oj-HJ u'rH- Complexity, Entropy and the Physics of 
Information. 
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IfLfalipil ^giUill jjjlill (^i 4 i nv >y\ oil AjaL-all 4_12lj]jj^JI CllUJall jli cAjLiaJI sigj [)^J -'WiJ-"' -^J>J 
(Jii ,—jjDulj A j'nl-i 4-Jj£] AjjJjoiaII 4 m.Vig llj . (_gj jft^l) <_L>3 La j i ■*>■>! .■> iaj J <\ ll jjc. ja > r-i\\ <_2 <Jjf£jj Ajjj^aJl 
ClsLsji*»o]| jLufrl (j£-«Jj . ClsLajLt-all *ajJaJj iJaAJll <— a)^ '(Jir 3 ^ «^Jd<al cs^* 3 •WrJ a> <_D^I j- 4 J£*J .ilfUL 
.laJ i qm\ jS « II 1-lgJj .4_jj*»a <JC-_jJ S J y^' j' -*J^J L5' ' * J' ^ lajauV I ■ij^jll ,_~&J cClAOii^/U Uou3 l^aj-ajj 

• ajjAXa JJC. AjojJtaJla ,_iJaj2 ( _2 ^-i* Jh"' l -^-sLi_aLtA ,ini« La f-tc^ te& 
e-iLail .l^u jl * JJaJ v£s~ aUaJ Jj-li. i LgiaJlscAj ClsLajLtAjl (*—*?. (JHJ-' 3 L)"^ t^» jr>"l mi c,_gjji.l 4_^a.L j-aj 
LjLjc-L cLujjJia alAaj mLj .^jjjjajl jLj ^ 4_ii& ClsLalj.i t ilijjl i J-i-s cdiLjc-l ^gjj Ig oHnj llailfr jx 4iUallj 
lA )\)-\ aj jaj ,—3 oj aja *i LAu-a — jVl o-ij-^j^s A \ «\'X *i jjc («-^ j' ' *< &£j jl (j ^<\; cClil-ajlscA ,_ajL*»a 
t J jJJCj . 4_laiax 4_jjjJ o>S ,g_a 4 m^a lIsLjjjjjjJj lIsIJjJjjjj cajjUaiLa AJjoiLm ,—fl ■dijhu jj_Jj£ l1)LjjJ2lj 

(jl f JK1 mj C(_£/ULi.l ,_3I aUaJ j-a <_Lul 4Jajl& JjJJJj i . \ Wvi LaAJC-j .4-ajlLa <Jjil -AJAjoi A-JJJ 4Jal UJ LjJ^jlJ 

j-a eLail (JJ3.IJJJ '(JJJJ^I Cjljj -^IjJ ^*SJjJj C(_£_&jJI > " USJJfl . ,-JjjJJ^I (J^S-lill p^J l3i)** U^ -^-aC (J^laJuoU 

(j£-aJ 4_Ha*JI ,-3 J; SJadJ /c-^l AJJUall (j^ij cCllLajl*»aJl xjjJaJj cLujjjJ^/l ^l^jjj ,-iKiu JJC- jaj ,Jl 4jjj=o 

.jjjljjl (jjjlill ^gjj Ajlgill ^ji *jJai>J jl i JaJ Allaj La J£ jl *-a cCllLajl*»a i^^l tsjjjla. ^gjj f.Lul Lg£-|^)2J 

sJjlill (jjaaj U3 tijjj (fiill JUJI ^i ^Lkj i_aL££l iS lc aj^all t5 ^i .LLUjI Ji*JI CjaJu jl ^i uac V 
LJjjUvJ 1^1 t(j£Jj .4jjoiLuil CllLajl*»aJI jU ^1 3d&!xj f.Lai*JI j-a j ji^il L-iSL^ IjLH** jj^J "' lAAj .6^jlj-a (j»a 

'—'I? > ' "^"' u ^ > '* h ^jj •t3 -aC '' lii^ ^ '^"jl i~j-*jj ciiLajl*»a]| jLj Aiiu (j >>■> j II jli c<jj|pj| 1£oaLjjx1I jjjIj-2 

j-a liluA (j>^J j-ij jLaJJjoi^U ^jlj-a lilliA jj^J (jl CllLajl*-a jj^ 4jli tAjjjAj ^JJJJJ 'g* «"> /^JJl *^il A^j^xi 
t a i ^iji ClLaJaJ ml /c-ill *— J yjJaL£)llj .^-ijiaJl aJLul 4,jAn)'i La 4li*j P/«-" <ijLi& jj^J jJ (JLllLj i lAj'l al i aj 
LuLiaA is lc cL^>jj*J ^pJI 4 JSjaa \\ CjIL-oJI AaL 4jU c4jLij jjjj^lj liljj Ijj <jj U3 Jjij (_gjlll jj^ allxll 
t4_lll <\*Xl A^_oa£ -^JJ ^jl LI U^JJ . jL^-ailj jLajll ^j l^^a^a UjJajx - ^jaLjll 4aajiaJl 4-a^AJtll c4ajj£jaijj£La]| 
i_xa|^a cLillc. (JLL La£ CpjJJ (JJ-^ C(jAaj LaAJC Jaia a^La ^j-Ic- ijaJLaU ^^^l 4_i£-a-a]| Clljjl,, i a t\\\ J^J l -r J -^|>J 
4 K mi rt (jl ts.L3jal] LLaC jjS^/I jI^joiVI j-a ^i.lj2 Jj^aull I1a tll^ao ( L£ Lai . 5_jlLaja.V I ^2l_oa1I (j^aJjiL 
^j S.lla*a A_Jalj-a pLuiVI <J2 Jiao (_jill Hjlml <\ll (_gj-s i ^ill ^»...M<ll JUil j^-aJ <— SjS :4ijj*-all (JjoLSjI 
4jjI^1I aJ^JJ jj^jjj IjjlS j-a Lulc. i»£JI AjjJaJ (3jJ £ -l 4/-j^aLaJI ^-i ^^^-aj-aS aJJjoi (Ja ^)ljJJ jl ' jl£-ailj jLajll 
CllLajl*»a]| (JjtAJj .JjJljII (—11 jj^Jl (c^-J^I Ljj2 U-*^ aiLtll 4_Ja-alc- 4_^jj jjAj^J JJ-^I '^-JC-jJ^aj-ail /j-ic- 
• a^J J-xaa 4Jaa.jLa]| (j>SJ uLala . (j^aj-aiJI j-a ajUl 4_j^JaJ Ij^jjao jl 4_j^Laj (j >r> ; j liljjjj j-al cAjjoiLoil 
CjLul£ ^gjj 4^a.UJI jjj c<iiyij a^La]l£ a^jj^jA iXA\j\L cLjjla t^XjuoU CllLajl*-a]| Cjjl£ lilj ?CjLajl*-a]| 
CllLajia»a]| jV <iaLa»jj jj^Jj La <Jic (_Li3 j»a Ja^.^lj ClulS LgiV V jW^ D' ij^-*^ <xa_4ASJI <2Lj-a]li .<jclj 

.^jill jj^ fJUll ^i ja.1 ^1 jL\a (> CiaJj 

jl LjJt-a jS-aJ A^jJ ^-11 LAjSru jL^iL l^a. jjjg lla ?tJU^aJ2 c^j^aLvil LujjUxJiMil Lc^ij jl l*fla o^"! (j* 
4_jj|pJ| ISxaLjXll jjj|_aij LujjaJ^/l i j_iic A-joiLlI j_>i5l (_j-2 cCJjSajL4 .Lja^k^j J^Li. (j-a Jaia JLtll <_gJ-J 
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jX- aLfLa.L XuU C(Jj_li^s jLgJS. (_$\ jl .4_*Jjla}| ?r, «\. i aJ La jaJlJ ^/L*3 4 W^j (_gjl ■*> ;ll tijj -s <\11 1 'irtg^ (_3_Ja*j3 
4 JJtoJl (JjLojll 6.1A (jjiLuaJ AjjoLXailj eLaltJl r-]j La jlcjjoj . (_pULi.l ,_3| aUaJ j-a 1 <\"l^ JJ. i aj i a cAJaja-a 
jj^J (jl jj^-aJ DL-a — 4_ali»aJl 4 rtlViV) j-a JJ^I Lili-a AjL^ajJ c jj£j| (jl jjjla-a c4_ja»fij jj-^JI ie-^ S-lJ^aJl 
('^l^o J-JC- cClllj-a cjj'j-J 4-JiJ». ^^-Aj t(_gjj^js. (-So^LJJ^ Cllj-a jjao A jft*X ajj i aJ JJ mJ jL£ — ?4_2kjla. 
diVl i.-ViVI CllljjS (_!-*-?■ cs-^ (jj '"'^(S ^ a^cLiiiol CllLajl*»a]| 4-jjJaJ CJj\£jjI cjjj-iixll (jjJJI (_j-2j .AjjIj.'V- 
i_lAJj c<j*ilj IgjWajJ CllLaji*-a]| (jC jjJJ^JJ (jjilill jl£ cL^S^ti jl <Jj3j • jLLa^M jji <Jl*i ^JJjJjSJ^/l 
. CllUlll (JJ^J j- 4 L3~ "t 1 ^*^ jj^ <c^ U^J*'"' Lul 'j'^" l " Ua nillj j-a jajl ,_3| (jJaxjll 
^gJLjlLj— i_ll > .i— > M jLa |jj La (Jj-a. jJ^ijll oJJJ^ (jj>Ja <— al uSj£l jA i^JJJJ jL>J <_5-3 ClsL-laull JJi.1 jLa 

sis s 

; 4jjjS_uijjSLa f-J3^.l j-a Cl»C.j_j| jjj mil cJljJa LaLj£j <_j-jll ' . ',' ■ " J*" " * .Ajclilxj^al jl A \r JjJa~ CllLajlxAll 
t a IJU /cJJI Cjjjjjjjijjjjjjl <-_a^L A_ijjiLa Jtjj^jJu JJJXJj CLlljjjJjjijJJjjll aJ c4jjjjaJI CllLal «M ^11 aJ t Vol Clll V) 1 <\ll 
4_JJUJ^£JI Cll|j|jj| ClslCjA^-aj c4_*jjJa]| aXaL^aJ /j-ic- U-aJ-aL^aJ A jJaJj .<Loi (j£ <iu£ JJ^Ij J» > <oli ji_^al 
. UjJaJ eLjjill A-a JJ^I (J^aj l*JJ I JJJ Ujjli C<3^ JJ^I Ljjlg-a aJxL^aJ Clul£ LaH j^Jj .<JJj^jlm ClluSjui ^-AC 
(_U^ajjj Lajjfc (j£ij . jlJWalj jjjja.lj j»a AjUj^ll UJ A-^alaJl 4jjj^/l lja|^Cjjjj£ll <xajASJl 4jjIj i^irll jrj-aJj 
(JjvaJ ajjil ^-JiJjiail liljLaJl Ijj aJJ i hj jl La 4jjjiaJ jjauJaJ mj LaJji t ji_^alj ji_^al (jjjjlia ,_]| jj m.Vig «\1| 
ClljjIjJI 4_Cj-aa-a"j 1^ «\«\ uaj ^g—SJI 4_jjLj^£JI Cll|j|jJI Clll_Cj-aa-a jj_j (_Lwalill jj mVil c4_j!L«i JJ^I j»-^J^ I 
cA_j*jjJa ajj i ^> J cj^-aJ jjjiUa. j-a ej^a.lj ^—3 LJjSj jl jlauJaJ mj jjjjSJl A—a Sp jl .A_*JjJaij "A_jjuj^£JI 
jjjljij i—ll iii^ll jJJIji jJJ aj •> Vi\ (_3JjJaJ jl >> jJaJ mj |_JJ-a (_jl ^1 . jjq i ^i jl |j^a.lj ^CojaJ (Ja ni^ LaAjUJCl 
1-lDaJJ CJJ^a-a (j^Ljla ^Jl ^JJJ b& ^ '"^^ L ^- 1J -^ j' j^- 4 ' ^' ?(JJ Jalajl p lill ^gl'n >n jjl ^Jlj ?pLjjji3l 
jjJljJU <jlu c4xju <JJ-^J -^)J?-« CllLaji*»a]| jj^J LaJj jjjjc. cCllUjjaJl j»a jji^ll JJJ^il j-a <J^a CllUj^-a 
a^jixa Cll|j^ (c^J L - J "JJa. jl (JjJu\ (j^-al IjI j^Jj .aiotll ' a > a ji igji.liS ?.ljj| (j-aUvjil <jJaji Ja-aJ c?.ljjja]| 
<Jj£jI£i CLllLajLtAJIj .f.ujjail jJJIji JJJ*J La^ AjjoiLoiI CJuLataJI jjSJ L-aJj jjjjc. cLa <9JjIaJ CllLajLtAjl ??Jl*J 

.(jlaJI JjJa. (jij V=-lj>jj j^-aJ V cAiUallj 
c4_Jj|^pJI ISj-aLJJJJlj i CllL»ajI*»a]| UJ-^ '"''l aJJJ /gflUJ m ^—3 Ij ■> t\-\" , i jJJJI (j-aUv-ii^l j-a j JjMJ A i ni'ilu 
(-3 a^-aJl 6JA ' J^l j-aJj-a jji*j| cAjjoi JJUj . A-ul a. Mill jSjjoiS-ajjJ ^—ll a^J *jLjj (Jjl 6JA ClljlS iaSl) 4jjJaJj 
4 jjVl j-aJj-ail jl A— a t jjjjLS t3JJJa lt^ ^ JU"'* L - J J^"'j ^JJ^I JJJ >-«J-j2 JJ^ AJ ji-a jaolj c^-iujjai J^Jt-a 
<X-Laa. Uplj-J ^g-SJI ClsLajlcAll s-l-JJ^ 3 '"lOl">l tdljjjuJI (JljJaj .^>L*2 ^"'*'t ji j^j aJ C!^^!^! (J-^a-«J j-a 

jj i r-i\ mi Jjl LaAj tClJJ jljUiuj JJJ^/ t a_SV) jLS La j^JjSfl • jJJj|3^' j- 4 liJ^J- 4 Lac- ^-iuloi JgJt-a ^-i i^JJjJJ 

^-Sj .liljjjjjj ^-i jjjojalj .?r (jjiLajll IBM l^iaj j^>« (j* *jL>" ijy^y C CllLaji*»a]|j f.Ljjall JJJ Ai^AJtJ ^/IS 



O-^ C5~^ tUiJj i^JVl -^'3^ tjtaljjl jj ( i «j i >n > u (j;i^ z-3 # <al >^ UJ^ U Q^^J UJ^ qjaJi (_e il iaji djj>JI q\ i<~- I >^jj>i ,Jjj7 j'j- 3 J t3^ 

(j^i JjVI ti^oill jjajl ,l| jl < iAj 1 jjSlI , « ,i iaj . i i i ,jj1I IjjjjjVI (j-° cg j 1 ^^ ^o£il jjSI A^j^ij jbjiuij i^jiThe Origin of the Universe J 
John Barrow . 
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aj)j*„ i n fi ^-iuLoi ( _3 4 nhill 4£jjaJI ,Jia> jj-l^j jJ-lil lillljV IxX-a ^)SjJ "S^dJ ^-£>^ csAi * ^i> ' "/' i^ 4jjit»a 
Ll)Lajl*»a]| J.I-n') ml COjL^J ulai (-i UJjjLulS 4_st»aL> qa C<Jjjl& (J ii t\)-\ ajWI 4jJjJaj jl nlj^ (_SJ>* UJ^ '1-^ 

• 4j-a£ Am\ <JaI 4jLj-a£ (jj^il <J-al£ J tficl LjjS (j^-4J i^jjll i{£l\ U2lj1j-4Jj£ a^il 
,^3 jl pLxJa i^jJc- t Ij i ^T*> m *gjJI Cli-laujj CagjLaol j^ij C6.1& eLaltJI Clljj_iJaLa«a ,_]| cj-ail * , «u i aj La.lJC 
AjuI <_a.i_A ^jJj t5 _ja> ill! AJ^aJj s^JaJ Ciilj VI ' . 1* "~i\\ j— a 4_jlfl cJLfaJI J-JC- alaJiVI (mS -^. ]^J-mi CIiLa^J 
(jjiLill (j-u JJ^'I t " Ua (_>ajVI s-iA ,gia .iJnA ai*JI jjjajj j_aJj£j ai -giuiui (-3 eujjail sLalfrj .^jhj^ol 
(_£.l3l (JjjJaall *iWI I.A& (,_, alxll pjj m «\U AjiLiaJl AjtjjJall j_ojoij.1j IjjlS u.Aa> a^JjS AjJli-a (jj_>*3J jj^Jl (JJJJ 

.aJUil J_>^a /ji ' g *> m'lj CllLrul A-aaJ 4_Laaj 
4_jialia] DLi.ull ( A\ Lj» i <-\ LlijjUjaJlj jjjVqVn jJ-^l j£pj^' (J'T*.^ A.im'iiu c^»jihll j-a ?r u <-\\ caJjIjII (-i 
^^jst-allj C(_LwaU]| ^jJj .t^U^J (_$ill ^jSjllS lIiLsjIxaII IjJJJ*J (jl C^jitliiaij (jjj-aVI (jajl (_ji S^Laj ,*-a aAjl^sl 
,—Lc.l jj Aju IBM j-a t'Tn jljUiu T^y*a c,-iuijai ~lg» <i Clljj-aJ^-a j-a .A^lj £UjIj . ^j3j 4 <\Kl LaLaJ ,-i^ajl 
j-a SjUjuoII ejljsJ 4-apUI <SUa3l <J£ lillial jL£J _ jlL^alj jj.li.ljj 4aLaJ <_>aJjl Uaj^-<_al£ J>iaJ S)£li -5aJ>" 
4_jj ClJJ <JIS " t CliLajLtAllj eljjjall <Jal£j" ^g-ajoi (JjjVJ ^ j )aJ3- 4 CS^ tCjIjiui a^C- ^*Jj .^Ijiui ^j liljj^jjll 
j.1jj c4j jj-ajl La liiJj' tjjli Cj-la cl^g^ laojj^aj (j^ajLu V (j^J t?oj i ^"uL /J^l ^-jl ^-^ (jl ^ J K 1 ' aj V 

".4jj2 Jjjl La I^A (jl ^-_ojJa_oJ 

Ajii. g. I 'in i n U A_xaajl 4,i,m'ilLi jAjj ^3 t jJJa mljiLa UjSj jl cLa 4ijJaJ i j^-aJ 4iliallj CllLajl*»aJI jl \fi&J 
j' ' . '">J 'p^-^-Oj J-^Vj tClAJj ciiljjjj j»a j£ <J J^SJ La a^ii ^c^ij -(»^l (J&- 1-^ ^ J i /-\f- L jJJjJJ-ail j-a 
JjLi. LaXic- c^Jic- a_joiIj1I (j>i5l J-^ljl (^ 4jj_^al liLiLaj ^eiJI aJLxll Ajjaoj j J^SUiJ La <JLjJa ^^2 (j^ajju 
Cllljijai a^fc .l*j i ) A V ) aLc (—33 .<-aLa>jal j^-aJ V L^J^ Ujjla jJaJ jLS Lu3 o^ij TtJSJ jl UiojoiSLa qmaJA 
LjUaXii SjJj^JI ■'LjJaJ Aj\j& ^ji ^Lall ^jjj JjjjoiSLa a^3 t«Lu>uJaj« t\\\j f.\jj$£l\ jiuJaJ ^^jll CllV-il«»a]| ?-|jli.l j-a 
jjjlill j^J J jSiiijI (_5-ic- oj-iilL ^ "1 aJJ A_j| jXjj jLS (_$ill t JjjjoiSLa jl hj ui ^ju LajS i ■ l'qlj > a (LllUa. jjjir. i <-\ 

.A i ^ij't «\"ij <jj|^pj| ISj-aLu^ll |_jLul 
jLajl t(_gjLiall iil_^a^ail£ cLa e-ig+ii x j Mr i i aj jl J^iu jA aS n_i_ajoiLvJl ji ^>r. ^j t jji aJU jl < . 1» > all j-a 
^—aS^ll L_1jjaiLvJ| ^lj^"l i ill LaLaJ UjjJa j.\nm LaJj tLa LajJj . JjIuC «_ioiLul jj^il (j JjSiiljl Ax-Lu^al l^i. J;U^il 
jjjljj x_-a ajjill j_a j-^-aJ L-a ^ i ^>^U J^.lAjJ jl jjuljS CJjjjj iiljja«a] LlgJ i 8 J^ U-*L CT^J • HJ^ 3 ^ L5"^ c ' 
c^—joujill (j'n •> II j— 3 (jji^j^-a _aAj cClljjjS (_g,H. m gCJJJ ml t jLiail j-a J-aC- 4_iaS ^ i afll 1 i ^IVinxi t4 ■M.ll-ul 
jLiall <2Ua UJ^ La^j*2 . /O ) » » ^j^)-a ^Jl J_oj^a_o3l ^<-2jJJ jl l-XJl >» KlmJ fli C ( _g_oj^aall (Ojgji. A-a ^Jja^ c<j| 
s^A j£- j JJJOJl »J ^lj .<joij£c Vj <J-aii. aj)j i <-\ j i— jj i ajj i a 1 ^ iJaau jli 4i»_lVjJ "J^iul 4_^j!aJ| AJUall ^—11 
^J cAjUall jl ji*J :4_jJa *Uil£ ftjlijcl j^-aJ JjVI jjjlill .<Jjl^sJI ISxaLuail jJJjjli JSj5 ^i 4 Lia SI 



, M 1 V alt JjVI (j^>^ cj^ "oLojLtxllj « Lj jjill Jal£j" ,jjVIj j^j>« Jasul- 
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^giljll Qjjlill j^j • _>aj (j-Sj J£j£ (j-* J^" -^3 j£lj 'l^i^jj Vj 1 ^ ala j£-aj V AJI jjjai c^Jajia-a cajaljll 
aj A_£j^. AiUa ^Jj Jj ajj Ojuj t ala Ajjla o\l oLaII 4_lal£3l 4iUall iCu-lalJ LaK ka n <SUall jl Ul <JjL 
(jjljjj jl i . LaJ c4_Agjll <~&j . ^Jj-ail <__3 jjjjall (jiujl JJ-^J '— SjJ > aJjl au3 ,jl Xs3^ l ^'" , *- a ^ c ' ^4J^ cs^' 

^j Jj ajj jl (j£-«j pIaSI <al!a J£ U j£3j . Jioj ^l AislkSI (jjlou jl i j->j ^po ^all AiUall : CiU ■ *a SI 

I g i >r> ; J-^J £'J-$J' L - J *-^d>?' J-^ (J" J ">"' <_s^ eLall Clsujja. till £ja l~&jjj^a. <_JfLii ,_2 ^^-A? ' g ■ ^i* & .fUj^£ 
4_flUall CltiLajj .ii£)LjaiVI (a-3 f-Lj^^ll <-ajl£a 4 jjj^jjl CllUuJj ^g-Sc 4jj_jaj| j_jfr <J-ala-a]| (ill SjaJ cLjJaaj 
jLauaJ a^Lc-^/ l£jJa (JJaJU (jl jiLaJj . ujljjie 'a)-^-* CjLaj-uia. <_JfLii lc^ ' ,'"*• lt 2 La jl£-a <~3 ajjAg-ail 
6.1A YaJj . LaLaJ LgJ^Ujjail IAjI (j£-aJ V (j^J • fAjajJI (—11 Lc-_a=kj L^JO/aJSiJj 4jj|j_ii*JI <S^aJI 6.1& j-a (jiaJU 
4-j£ja. 4_ifLa lil^Lalj alj-all JJJ-H5 ii]_^a-a]| al^iaJ ml aJ <3UalLj lilj^-a JjjjjJ Jj-a al^Vlml 1 ix Lj i hV (SjLuiaJI 

.4-ajL 
4-ajke <iUa ^jjj aXji-a 4JJUa j-a ^g-aiaJI J^*l5l 1-lgJ (JjijJJj^IS <_sjj^jj Sjjijui <JiAJ Cj^jfcl ' j^J-J (_g-3 
4_jjUaJj c»liLa.lj <— fijjala (j^aJUj tq^jaa ,g-3 Jaji_Ja-a jlioj (lu f.|j)j (j-a slj-a3 . Lrijjajl lauoil Igjlc- (J^ial 
Lojjjjjl (J ft Vi l_^j| (JULj ij Hnll A-Jlc- Cll^/Li. ^-2 jj^J 1 ( ;K~4_iJla>j > ^l IgjIW uj j-a AjjJ mil l^jl'i^. uj a I Vu 
LoiuLa I (S W-^J c<ijjJall sA^J LlJjjlJ^/l ^—11 jJaill jl .4j uaujj «_jJaio L^Jji cLglaC- j-^JJ LaXifcj .4_JaikJx 
q>\ q-*>j jl fj-ail j^-aJj . 1 JAla jj-^J 4jj|j_ii*JI j^ao jj. i nil jl jJ^ (jl^l jjJLill Lil AJjSj Uaj t ^_pULi.^U 
Xj^i. j-a Llbajo»aj| tAJj'n mrt <jjUaJ j=voi a^Lc-l j£-aJj i<JjJa^JI /j-lc-l /Jl ^-Jr^) eLul ^-^a j^-*d) WiJ^*^' 
j-a -iJJ-aJI JtJJJ liAj . 4_al_laSI (jlijj (j-JJ-^ j^- -k^ 3 ij^J t (ijj j-™jl JJJ ^-uijlaJajl 4_ijLa>j'yij A\\\ mil L^jLjjjI 

j£]j thjl-> (jftiJ (^jJI <jjjLil (jLau^/l ^1 JLmJI flj- 1 *^' *^«J' \ ,y> r" C5-^ < J- a * :i -^i^' ?3^?-^ -W^jj^^' 

jli c Jjjkll ^Xall ^gJcj .CjLujaJl <jj|j,mT,ll CiI)I)jaVI ^A 4 6jl>a. ^ijill ^gJj Jjuojp LgjU ciilli J*ij LaAic 
^l^jj— j_o£J|— J^£ aUaillj cJ^tLi.^U J-^VI i— Ijj^JLj (j^ajju jl ijv aUajll t—ljoaLj . Lajb ftJp L^jjaJ^/l 
— (JjS j-a 4JjqUll AafcLoill (j^ajljjll (_gl c<Lal£ AlUal 4-aiuJa jjli-a ulj^. ^aj jl JaaJI jjoiA j-aj .UjjjjJ^/u 
(Jxjujj jl j^-aJ c<iUall (JJ^ ^gJj VjjJ (j2>i2J W^WJ "pJrPljIJ^' 'jW^VI '(_gJJ-i^^l ^_oijll c<Jj|^*JI ^Ij-all 
( —i lili^ jX- 1 'a^l m 1 i ^-ijl (—& i j-^Jj • (J ii ft. ml) 4 h i nljj aUajll J-al£ ja i'i'i a^Lfcl J-J^sljJJ O^'J • UJjLj-ixa. 

jL-all A^j^ ^gJI Jjj-ajll Jj Vi i in 4_j| (^Jc j >s\\ (jill tillj cAjjjpJI l^lipil CllHj jjjU Ljajl (ilLiA 
CaJlxll l _ s k "t>Jl)^- Lajb lilliA jjSjjoi daSAj .4_jjj)^. 4jS^i. J£ IaAoc- <_sijjj ( _ ? all a;|^aJI 4j^jJ c^J '(jJJa«H 
4 jKll "ajjLllail <£jaJI aiA ^=J jli c^Ull jjjlill LSflj j£lj .Ujlj-mr- liljjajj ^l CjLujaJI aiA AiUa ^ 
l_jjj^.lj Uj|jU_iai jl_2 ciilJ^ <-_0_ioj .A_lj la-ail (j-a 4 j m£j jl L-aJj j-^-aJ l-a-a ^)-J^I -X_-afc U-JJ Klj J_a^aL_a3l 
p/g->jj -^-J o^jj-a cLg_io»aJ JJ^J jl jiLaJ - ojA3 ^—ll grQaJ S/j-j^ i§\ cClluljjsJI t jl-^ iTi^/l c*j|_a3l /g-^~^ jSdjJaJjl 

• CJljjjaA^I jya <U j|)S V t«ill J=>ail IJA j-a jj^I 
c^jjlail jjjLall (jiaSlj ^JJJJa J^JJJ jl '^-JJ^2 <JJ^J (jj cJjjjoiSLa (Jjba. Lajjc cLaLaJ 4j]ISj^|j <lij Clul£ 
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^jjj Laj i ii'q ft f.\j\ (JjaJlj Iajj .<_iuia. eljA j-a 4ilL Jjia. P- UaJu hV 'i^j-S^ Laj ^^ La (JL?^ a U^ J^ ^' t — '^V 
pjjj . jLa. jLu fi.la.lj e>a^ U-A-a aJ (_gja«a]| ,-i UjIc LutjJaj UJI (j^ajaiilj . ,_jjjj| i_gj~^ aJ j^Aj^ojj c jjJj^a. 
Lgj-u ^i^c-" 1 X? ■^■'j l T J jLa. (e- 3 SjI^ajI jj^ '"'J***.' 'UJlP ^La. /J' Lj.Ajx jJaLaJ) jlgjaJI 4£jjo»j (JaDoS cJjjLul 
(jjiiLaia JI^Lal jJfc c4_aiailaj 4_Jaii^L<i <jjj^a. Ajkj^ jL*J Lt'. ? ^-£ Wj2 Is 'S '"U^ 4 jaVI t-jJJLaJI ,-2 
lD^VI (^Jj pla^jVI IJA U&iloij liliuuJI ^i 1 uu£a j\ t aj^iu 4kf. » 1J3J . Lulj, .V- lilj^jj ^1 CjLL)aJ3 
<JjJL (jjlfill jjjlill jli cl&l i a3) ^gj Lxjjjjj^Ij C(_gjjp. jjljJ <ULa> ^gi jlgjaJI jj^J La-lifr j£Jj . <_L">*^I 3?^ 
e^a^a. ^Jj Lc-j^kj 4ja*_iJaJ jl Lille- i_LJjjJj . jLiJI j-a ^giLjaj j-afr (C] g- jjaj mV AjLjla lilliA Ci uUJ 4_jj Lil 

.<2Ua t_jikL lillij ca.la.lj 
Ajijj^a] jl fraJI Jajoij ^j jjij^a U^J lijK ft A-JaJ (jl Ciiilj j-u ^/^J t^» jKlm) V 1-iLai (JeLuU <Jjjja£La j^uj 
UaJ^M Clsljj*yaJI (_gij j£ a > (j-3 'I aj>^^ <_ji PjjoiVI <— iLjjJ^JI x t\*\-s'\ ^g^J al <\ * <-\\\ (Jjx i'nj L*liljj*yaJI Clilfa^a. 
(JJJ^Ij 1.1a. JaLJI " jjl^JI I^IA jli (I e^a^aJI j^aj i_l "j^a^aJI j-a Ic^jjous £(_£>?. cy^L" La.lJCj ?<--S l)?*"" <_T^ 
aj^^ II j-a I " 1 liU jl liLalj (g-JC- l*JJjal LjJ_">a. ^AUjo lil aLaj-aJI (jI*J i "j .j^Jj 4£.Jjj al <u ^>il ?CJSJ i h ajj i ^1 II 

I ^g^ aj|jjaj| <^J^ cJ-*^ (j- 3 ' . '.1 '""U"' cAJllLa aljlaJ mb Jaia t jUaJjJall ju JjjjaiSLs a£Ij . i_j a^a^aJI ^gjj I 
A-jJaJ i uj el^-llu 4_j| jXjj . j-a*Jl juvJI ^—2 <-a,'|- : >*'i mjj I'l ^ -^ (=^|>J jl ^ J K 1 i uJj $<-J (—2 aj|^aJI A^kjJ jjl aJJ 

.UjjjaJ^/l ^gifc i . \\r'v jl fj-all 
.l^j ( ^^J |>^l i— lAJjjai ?j-<UI jlS jjl /Jli •^■^' ^^^>^ ^-J' *i-^ ^tP^ 'ajj i ^>; 1 «\"^ ^ jjj> i o^La j^J aJ 
ai*JI jjj|>3 <_a^Li. ^g-lc- 4(-jljjl jjjLall jl i " 1 nj jl <jJajfc jl£ ? jJj-aAla^UI jli-^all Xu«JI ?.^A j-a l^i.lj 
<i^.La»ll <JjlUJI ^gi J-a*J <UJ jA «Uj3 j^-«J La cJjL^aalj ^Lul uoaJ <Jj H13ax> jij *1 c^j^aLall <_gi CltajjSI t gjll 
j» ajaj jl 4J^1 i ^ «\1 iA firt^> LajI cAijljJa <j^aj2 lilLiA CaLa_^a jl jl hj ui jjJ jt^^ /a-3 /. Ja^ . CIlSjII j^« 
■lijj id ojl^aJI jl ^gA 'ojJJ^il ^ j-s ■>j > ^ I j^ij . J^.^/1 i— tjlaJI ^gi 4jjJajll CllLujaJlj i— uL> ^ AjujjJW CllLujaJI 
jji.1 ?rj-«J ^i i ^J jl ,*-S>ii jl j^-«J t^jjl.nnl) aj -^ ^ 11 ^-2 LtJJ-^ >-JJJa> * > ^J ^—Jajfc r"j|>J (_>S UJ"i<i : I i 'r-i\\ 

. (c-U-ul a^aJI (-i 1*JJj^ I <\J i ii-s 
j^aj sLao^/l Xr^jll (ja^allj j-iljul j_ajlill jc- <—a_^*j V ^ IflJ i a «\ti jlill Cliljj^a .Cli^ao jl jfLaJ tiiilj A-aj 
■t H* ft ajJJ jl A_jjl£-al x Laj JJJ-JJ 4_j\jS ^—3 #. ( _ ji ^/j . L^jjlSxail jjj|j_al j JJ «\"i AJal— uUJ /g-Aj 'Wii>^' 
a^a^aJI ^-Jl lc_a=kj (^Jjllj I^AUvjI jn^t.i cl_i a^aJI ^Jl I a^aJI j-a JLiJI ^^Jj aLaj^all ?ra3 ^*j cdiLujajl 
liA Cll^aJ jl JLala.l j£lj . liU-a J-aaJI Ul j3jj ^l t^A.^VI <j]La. ^Jl Ajfcl A3 jlfraJI jj^ .^jVI 
f.LajaJI (—3 JjLjoij ^Jjiu CllLc.|jJ t_ J^joi lilliAj LiA j JaJUU jl LgJt-a jjJa3^/l j-a jj^J 'MlJ^ ia-J' '-^ Uj' 1 ' «a 

AjjiaJI j-a 1^ iiiq'i 4_2kj^lu x **lft**n" 4jj|^aJI l£jxLJj^il /c^-^l jjJLsJI jl jJi (_gj-*-«l ju '^)-a jjjjoi^La i . uS 



55 :"»jj*-ll ti^Vlj lia. iyi" (j^ 1 ^ 1 " li»- Maxwell's Demon J Leff j Rex. 
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j-a 4_u»aJ (jjil£ll t Jx i_la i h AjJaLau jj 4_Jli c j^aull ( ^S eLail j-a (JjjuS «(> sj-ail /j-^l 'Jl 4_jIj ?tjj i ^>"ul£ 
jUajjJu pjij jl CL-i£j^a]| AjoiIa^. jl AIa i r-i\\ (JjjJJa j£. Lai n'l.hj jl jil^J ' ■^■^ j- 4 (j-VJ "•^JJU *>* stall 
•Uq" LoiuLa Clul£ IjjjjjJ^I jl j-a I.JJ Laj .(jjilSJI ,-31 LgJ.ilc.lj JJ^. j-a Clll <\j i n-^t U A-aau JuLuaVl (_3^J 

.i—jSj-all ^jJe <— s2jjj jl£ 
(J ^ <*t\'n jj i ^>"n jl cj-a]i j^-«J ' JJajll jJj^aall uS^Lj 4j2Ujjj <_Lal£j| 4£j jI jjj jSJj . LaAj jl hj mil jl£ 
jj-aj iili i^j-lc- LjJJ-jia i^j-S i-lijl 3JJ 1 1) ClAjjlflll oJAj L^aJ 4juiu AjtjjJoJIj . A alia a Clij-iL i " it"i <J ^jjll ClilJjK <\tl 
AjZjuujjdl A * j h I (Jjj_ia£La I g ij£ Ajlia /j-2j -L^J j /'*"! ' . ' ">J UaLaJl lilLiA jl_J jJall <c-ic- <c-J^ jl c4jjaj_ii 
ca^flLa" :Lga^.L^al ^ i aa uiSI <Jljii.^Lj AjjjfLa i ■ lj) e^flLa as-jS <Ujla«aJ AjLaJI jjlS c ^H VA al*J <JJUaJjjII 
j-^Jj CaLj LA-"^ ' <S ^tS q J LS-^' $ . ' J' cr** (J 1 " 1 "** ujJ 4_iijjJu-a J-J-JJ ^ c4_aub i " 1 jj£ .12 jjio jl 4_Ljj_ii 
jj Lgjli teJ^iLajl 4JJUa]| e^2 1 g jj « j . jisc>s ja ^gJj Ajijil/s J-JJJ LgJejii <_ S -J C - JjLS J^l (J .r^ uj (_g^/ A; i in lb 
f.(j;jjz. (J£ 4i£p> i . tteJJ jl .* J Hi i in jjl£l jl t'WalaJI Ajjjlil 4j«jjJa]| ClilaUa (JjJ^J j' £ J "1 ' "J ^ jpl^J JS-*^ 
(JlfLiil (j^axfJ i^l iii<\j jl ^ J K 1 i in (_$JJI jJi 4 h 1 1 jLa 'dij-a ^^3 (JjjLSJI Jaia .AjjoiUaII AJaaJll ^^3 4_J liLoi-aJj 
^j Aji.lj-4 4jUk. j-a Lali. j-«j jl i j-^j AJJUail jl£ jAjj! ^^ii. t(_gj^l <JI£j^iI AjuJajS j-a pJJJ jj^ ^ AiUall 
AjjaUjU jjuJ j^lj ' jj^aJlS tf.l£jll 4J ,^r<\ll lIiIJjK «\11 AjjoUJU j"v^j Ujjjjj^/I jl jA jxajJajllj ".o^Aila <lbk. 

. jtUll jjft ^ bl£ Jib^Vlj r Ua4ll jl ^f-SJ^JI J jJaU^ 
oJA sjjJa ^ij .5_jjl£-oVI CllUjJaLj j^A AiaJlxAl Aj£)ja JjJafil jU c <_J*il^ 1^1 1 ^i^j (^jl^l jjjlaH jl^ l^j 
CJ^/UJI jV c(4lala^) 4 1"^ a ^1 (JLala.^1 Siuu) 4_Jajia Cj^/U. j-a JLSlJ^I ^Jl 4_JajS/l J^ c4i£>Lll 
!(; uiij aJaJJ jl jliJI Clll «\j, i ii-^ L^j2 CllC-1 laj ml IgJ j i ^i^ ^/ \ljla Jj-^"^ jl Li^i.1 JjLaal . JJJ^J JJ^I 4 JJai <\ll 
jl it_£jjL) jl 4-JJJ (j-3 oO SOatiLa tdll «\jH'nll t>X& j-a 1^^. (Jjj i >\ JXc ( _3 tCllI «\j m-^ll j.'in m .(_3J*-« ff- v— Jl ,j-3 
J£Ji ^Jfc lg„ > nq'i Jajj jl jiaJ cJjjUll 4jajLs 4jola Cli^Li. ^ij i Jl£ji^/I 4 alia ^ Clslclaa J£Ji ^ifc 4aaJl<i 

jUll jli cergodic hypothesis 4\^jc.Ji\ a^^jW »1 ,^^^1 «,LJc w. Ul liijj .cjL*£a jl cjj£ 

jj£I jj^J ^/ lAJ^.Ij t'aj7>^ll JJC- Ujljjic- (Jj ^JJ AjUj^. jV 4 Lala «\ll AjLaoJaJJ j-a Xz*\j Q& JJ^I Jjj^ 
jjjjj, i ii^ jj'n*! jAjj La CllLujaJl j*\ ujj i a c<Laia«all Clll «\jH'nll j-a Ajtjailjll 4jjj£VI ^ ' j^J . J^.^/1 j-a -AJ-a 

.-Jajxa j^iTij AjjLaJI (JiuuJJ <jfL^I pJ-iC- ^Ljj-aS 
a^a^aJI (JjuuSj >-^^J (Ja^ JJC- .-<J li'fi (Jl (Jji.jJl /j-lc- t ^ J 3^' L^ L - '"d>?^4 '^ iJjjuSU iilja«a ,-i 
jlill pjjJJ (^iil Jj*J Aa> ^jJj VLoa^l jjS^/l CllLaJajjll j-a Ij^lj JijJ t5 ^J *i^JJ IgiU tl_ lUll ?caaJ LaJjfcj .1 
Jjj-all jliil ^ hti L_ll_iSI ?tjiu 4j| ^jj^ ^j-a i_gJA.\ 4ijJaj . jjjj^aJI LlK j-a jl£-a (J£ ^ji ahi'm l!^- 1 ^ 4j3 

. (JjaJdJ (JL>-a]| t ir t>\ (_^l "cAjjaJI Clilajj" j-a 
^j^Vl JLl^Vlj JLS^^I J>U t> 4JLU1 ^al^l ^^.U^La^l jAuo.ill JLa^V/l f I^Lj LJ^I jl^ 
jli t (Jjj., i o^La f.l_j| 1 'i<\)-t> l^lj .4jjaj| CllLijJ j-a UjoiLuiI l-JJUj-J ^ Laa-iJa I^^C- 4-JjjJl (_P-«J 'Ih^'j ^ ^ .'"''' 
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(J}J>ia I^jI Lgjt-a .laj jJ <aj.i <~1\ 4_£iLaj 1.1a. 4jtjoilj <AlLa j^C <Ua.jj^s <_JfLii /j-ic- \) iTl'u 1 t " llfl > a CllUJJaJI 
LllLjj^aJ] 7T,<\„i*n LaXJC-j .4.31 j-a pjj (_gl jl liljja-a 1 g aJJJ <«-^' &jj>aj| A— « '"v 1 ! ^J l-lfl&j . -iJ-Aa. j_a LgJ-ljfr 
<iajla c4_xjlLa JiVI J-U.mJI lilLou <iUall jli tc-lj-gii t-ij„Mi^ftll jiall ^J CjUj)a_i aAJa uaJ jL 4_jjjjaA^I 

<Jjjja£La jl£ Lax jji^; AxjI (-11 LaA^lS i_iAJ 4 jj^Ajui <Jjt3 (_£.!) jJjjjj^j'M) j£>£ia]| jjj jUxuill jul 
aJuic- ^gj Ljjfr Ij.la.j (jjiil lilaSjV <UjaUjlj J J Its la, ( _ ? Jj 4_a£J-a <-uli L^jjlJ^/l (jl ajJLi Clul^S .sAj^aSJ 
(JjuJ ^L*2 ^jitjJI j_ajllll (jj^J (jl (j^-«J cJg- 3 •^-»IS ^JJjjJ aJLtJI JTjla. (—ajSjll jfLaJ <jj Aijlall jjjjlejjJa^ail 
jjj^.1 .la.jj ?LlsljjjaJI j»a JJjSj ^H^l Ljjl ** '-''^J ^t^J ^>" a ^ _>"^a. I (S .0 ■ " juuuVu ^ (S j; ■"" S)Aua j-4 JJ^I 
tf.ljjjall (jjjli -ijJS ( ^ c ' ' . ' fc"i"' U' '^* ^iP 3 ^ '(j-^*ri *J^ s^-^l jl Ijjlc-lj a)ja«a <Jjjja£La] 4jj£all 4_i_^aall 
clgj a£aaJlj ClsUjjal] Aia^ll <jiij^a]| (JjJjJa (j^-J •Wu^'^' * ,i '-d>^ PJ^ « j>^ ** .',' ajSLal) XJa ej^c jAj 
eLaJI Jja. (j-ala. La (■(jMi lilLiA jl£a .(^IjJI jjjllll (jic <LaJL i . iU*n jl (J*VI ^ic- L^laj) l3J^^ O^y 

. Ij^Sjau jl (jjiull (j>r>; f.Uj 1j£a jl tf.ujjill a^jull Cls^/ .iLcaII j-a pjJJ <Jii*Jlj 
jLgJa^ jUaJjJall <JgjaJI (J*aj i ,n<ul (JL^ajiail eLalul (j>r>; UjLa. c^-JCjll JJ^'hil I^A ^J^iu Ajjla^a ,-ij 
(_J-a*J jl ^—11 4ja.Laj fj-ail (j£j aJ .rcjj-ail j-a (_>i*JI pjj A-a (Jla. I ujjjjgi (JjjjaiSLa AJC (_gjALia]| (j^aSllllI jl 
isLaj^/l Xri.j i— llj j-a JJ^I (J^jJ LaJ ^jjljil jjjlill ^JiC- i—olijll j^-aJ 4jb Ijaja Ij .ClsljjjaJI ( ajii^ajJ JaUioj 
ZlJlJA. <J ilhi^j LaAafc Uii-a (^iu j^ij c^a.lj slajl ^-3 ^)3l"iJ .-»J i aa <J a.lL^aJ LaAic I «\1 1 gj i a ^ ^^ ' " U^> j 
<alia :,_£^a.^l <^aj| j-a ^p£l 4-lUll j-a a^a.lj 4^a. ^ tlllij^a. a£|jjioi c4jl^jll ^j ,^gja.VI t3i>^l ^ p^ 
jjjLi jJi ^gjlall jjjlill jl J $ Hj jl igj\ Jaia t a J $ J jLS 4_jla cLxiLa l!lA Xaj (JjjjoiSLa jl A-aj .4_ijla«a 
S.IS11I j£. (^Jta, eluuLoiVI j^-«J V liLal ^il V Ul" i ■ uSfl .(JjjLi. Jlfr ^Jl *l£13l <J2j^ O^J ' ^ ' ~^l 
(Jj ul hj mi 4oajoU A*j aJ .<-aj3 I^£a . a I ft i ^i ^gJl jl hjMill Ujaj I^a" : ^*j Laj3 <_aLjalj ". ull pj'h ^>«\ll f.^^jjollj 

. LaLajb^a 
^-JUJjall J-gJal t ) H ^ Y aLc tgAj • <— fi-XgJI (jc- o>Jj£ <Sj(; mii (JJUJ (JjjjaiSLa jli i A*j LaoS jJ-JJ l-a^ U^Ai 
^J^Jj ojl^aJI (j^aj-ajjoi ( -l\ jl hj mi^ (_>a*ll /ji^J t*J l^a. jjjir i r-i [)j~i mi ft UU jl .JSjoiSjSjIjajoi jujta (_5Ajl_ajll 
jl (j^-aJ sA^S <ljjaij" i ju aXoi j^ij .4 ftKll 4aj*j La (_J£j (JLii JJC- LjJOa jjSjjoi A^jJ ,-JI l^a. t aj'ir. (J£Jjj 
LjjjjjJ^/I ( _ s -lc- ' .^*"'J jl j£iJ3 j^-«J lI^ 2 "•'S^- i ^LjIS aJ^La (J£jij L^L* mh; ClulS lij aUaijL LjJSJiaj (_$^JJ 

lljA\ (_gjl V l(S SI ^Ljjill c^J^Ljj jJ IgJjLlJ LaO^. t > H Y ^ aLfc ^^ja. alla-all aJUJI liA ^i 4ja-aJI CJja.Sl 
(_2 UJjjaj'^l (j^aSUJ U>a." tAjaJ jlj-JC- l-i-J -i^3 . jjl ^ j ft pjjjJi-a (JjUjoiU ^-2 Ijja. IJoLa A*j Laa2 jj*\ J i a (_5-^l 
caJjIjII ^ji t j^ij .o^Lall (_3j3 (JixJI ^i^l (_gja.l <5jla-aS "c<jSi C)Ujl£ jISLI tJ^P 3 JC- iSj[)^- t5^-*Lj^ allaJ 



57 . £ V ,_>= i^LJI jA^aall ;"«.lSill (jt pUiluiVI 1 ■ aji (jS^J V liLal a^ii V" 
JlO (j-a (^jLuill lA— a>ijl ;"Lojj tjS^l ft^Aa eljl" 
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. L__Lajl*»a]| 4_s_ll*»a] jj£l 4j.-La a^ij <_&*-^ *SLW-^ S^all (Jl\nmL (jUaJju-ll (j^aj-aC. <Jj)j (jl ~l i ^>'q j JjvLjj (jl£ 
,—11 ^jj^aj 4_uull (jjj i oil Clllj'imll <_£x_k 1 g JtoJ (j-*-<»J tJ i Hoi) 77 a a llj ft ■\-\\\ (j-a 4j_-uLai JjJJl U.1A 4 l*ijj 

. l&jLiaJj talaLul (jl i o"il ClLajix<ajl al^aJiml <Jj^ L ^4 3^^^ L>^ x 'j 
P(_g^A 4jjIjjoiC. ajj i aJ l_gi_-.U .ijgj 'a>?-^ .(j£-ax (JfLui Jauul ^— ji (jJ^j-u£La jl^a- .ijJuj UJ* 1 ' **"'?• "* *JJ*f|j 
(JjSjjoi (_£-ul (jlfLail JJaJ m 4-llixJj .aj-s^l) H mj ,_2 4JLjj_vj (jiL«J ]>? , '- :ab L) + '* f^'li '" 'Xj' •■^■'j l£Jr^ 
(jl Hj Mil) f J Hi i "J '3? , ^ :a ^ i— jjoiLLall i__uL>JI .-3 SjSjj L>f^ '"1J.1T1 (jjjia dFj • i_, U "J ' J' LSJ"^' "-l£>?^' S£ 
'U^'J '^LXS <*-4jiJ '?>^r' ^W-^ii 'U-^Jl ' ■ 1^» nijiH Ajli c^^.l___ll ,_3I c.(_£^a_ll A-3.1J La-iifrj . (jjufLaS 4-a-Va.liau (jl 
__ljj ^__1| c4_pL^sJ AjjL^S ajj-lj t^-- ^JalLuiljj .(jiajVI (_5>3 ?Tj=kjLjJ (5 ill (jj>^ <_s^ ^-UlfUl <3Uajl (jjJaJu-a 
j ajj (jl (jUaJ_-u3l * j Hi 1 aj cXJj-ail (j^aj__via ,_JI Jaj_jj-a JJ-j-u i ■ ta uu A^alJaJ nU jl clgJai-jJa -tie c.l_Jj£_vJI 
j» J Hi 1 aj c4jl 1 .V^l 4_ill_a> ,JI jl g -^ II a^Lcuj .aj-^ll (j»a (jjii_Lail pjJ^J ijjj^' QJ^ ijlsg U' f J '"*"' ' ajj . <_U\*JI 
j^.LaJl (j-a 4 g->l) iiljj._l (cJc- 4jj__i (j_a JJ^I £/«-" ^/ (j-« -X-afc tj-iJJ Lu3 clfcjiu c4aLa*ll JJ^j (jl (jl Hj mil 

.0(jj=JI L>j2 jl£ j£\ 
(jl£ . LaLaJ t a n - ** n ft l*lTl ml ,-JI U- 1 ^? ^>^-d3 L>~J • Ui> ja >^'- a A-jK^l <-a2kjj ^a«a Ajl£ I^A jAjj cUA ^-11 

ajjluil cjjou^I jl tJAjVI i.i'iU.11 j^k. #-(jj=^l U^ ^j ^ -^-^ c?^' tjlnjMill (j^li jl iiSI;iy ^liall <*Ssu 

f.\j^XJj . ^)jaul jl (j-ajl 1-fJI^ jl ' * jl ^ (_^l cCllLajl*»a 3 Dlt Clu ajall Aj-ajojj La (J-\ mj c?rj^j-a o^^ fjHVi 
aJ ^gjUill (jjjLail (jl (jLajJal (J _i£j-4JjUa]| (j_a ^ nt ^ <xa£ Laja. CtSl^J ml ( Jj^-JJ 'Uajjal (jUI C(_^Ljill I1a 
c^JLi-a ^a». ^Jl <L)£l£jaJ!xjl (jjul£-a]l£ f.Luil (j^ajaaj (jl cj-ail u-IuSj j^ 1 ' 'Ui> la >^'- a (jl Hj uj ^l^fcl ^-ij .lilgaJJ 
4_J ?r, a. 1 gj La J-ii ^-ifc^/l Jj-«l '^A (j-a i_j|pa^/l (j-a fj-ail A-laJ La f.Ljjail (jjjljj ^-3 (_>*H 4-Sl J^ JLH^'J 
CllLajl*»a]| A-a^J 4_u»ij J-**JI (jl ^jJj ?CaJ .iia . ^ "i-\*i AjS ^jJj ( _ s 4j^ La ^JjSI -^J^Lj lj-^J .ftlSillj Lja,jlj'l^*lll 
<£pj| 4-ajAJ^ (jl (jLajJaj J-aaJI ^ji (Jm^ (j\ 4jjl_^a] 4^lia]| (j-a ^ji^J La i (JS^fl ^jifc 4 ^^jj (jl Lajb 

■ALal 
tlljj^Sj ,» ,,"1 alj |^)A>^ (jLSj 'o-iLail (jc ^ 3J 1 a fi llui Jjl«J cJ^*^' (j^ 4(jUaJjua3l (J>a 4 <\j,Vqll CllLiSllail ^ 
^jjfc C(j^-aJ 4j| jlgJaL 4_iiaLLall -ij^Ljj j£j c JjjJa CjSjj i nmljaJI aic-j CllLajl*-aJI <J>iaJ p^J (JJSj .<Iai 



^Ljj ^Jj .<iUa i-^llg-i ..n 4 aJUoaJI CJULj .4_=JU-a CjlL £ plSUI jLilcl t4 Hj mill <JUJI aXA ^J JJ^/I 
aJLul (-2 j^lajj Lul H^. jLaj tajj^a ^ Lj|jA3 (j^ij t(j^iSLa<a (jua|j-aS LuuSJl j )fi*i (jl <j^-«J cLul^^ CliLjjjJulS 

^ij •/j-iJ lilljJI U-^ (j- 4 ^cr-" 1 ^LiA (JjuJ A_j| ^_pLjj j ^ Hi (Iaj LajS iiLl^ (jx- (j H* J II j;»j m LaSj 
lilLlA i " 1 1 njl Ajl (_^]j (_5i.ll t (j!>£W ij>^ (.s- 1 ^*^)^' ^ ^ ° ^ p^' *>^ '"1^.1 (_J -^*jl >ia. Jj a^-vill s^A Ciiu-a-Suoil 
(j-a aAjj-ail CllLjjjjall (j^aUsj ft\) tr-in al^aj ml~LA|jJ (jl (jjj Clllijajl t flj'i 1 taJJ (jl Hj i^ill L§j3 pj-ij ^-^J^ 3 



j^jiijjj djL-oji*-aJI »A-aJ (C ]l ] aJI ^_;^' jjmJI ^yaj II ,*-3^ ' ' -^ j 4_jl tAjtj I ajfl jAjVj ' " ' '" c>*^ ^— *^ 4 (*-^J-^ '^' ^-° ^ J^-J 3 '""^ ' (j^ 1 ' J O^- 
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t(j£lj a if i ^-ilj <-_aa_Jal p U„mii) c>*^ U J "*>*!] j' *_y^ j^y ^' <Jj^4 (J'JiW ^"'^Jj •^j'ljf- /Jl Clil <\jm-^ll 
ajUi^/lj .<jjljj&l CjLjjJaj esjla-a tiillj (jc ^LiJa2 cAjjiJIj .^gj^VI S^-uall .lie i— »3jJJ i a c<— aLL-all 4_algJ ^^J 
(jjuip __jljjja3l ijun c4_uiaJ alxSI /gJ\j .-Ixi^aII rtjauJall j^s I&JjjaJ (jlfLs^/u jfL aj l.ja> 4jU*jJa Clul£ ( Ju\ 
prju^al cAj-aj-aSJI Aj^jjlSxall A j'n'qj ^Ul L-llxjai^ c^j^P ul^ " t '* ' ^'J ' '*'* ' *°' p U-wJjl <J-^ l-«-lJC <jl J-^t?* 
• AilLlI (j-a (_«JJl <J-a^ i Jjjgjj CIiLsjIxaII 4jaJl*»a jl j& (j <u >>"l <\ll ^^JscaSI jl (Jjill JJ^Jj • ' .'» ' ^'J i . 1» ■ ^l 

/g-lc ljjl£ 4__ulLall .jJXAJ CjjLi.J ' jljJJJj ' -^P^j (JP ' ?&* <~y^*J t _gJl f > tSSJ jl OjflaSI S^J J-iS 4j| X-4J 
jl jLaull __ll p(CJA. :,_Jljjj2 aUaj] jjjlLa. jjJ jjlji. cAjjjjI <_jil ?r J i ^>"l Clljl£ LlsLajlxAlli ,?M^ i ,*>ll (JjjjJall 
^LstS tt i ^ij 4_j| j-g-ial ^j^Xjj jl .-< _ q'l jl j-£-«J cLglaUj AjjJaUUI CllJIjjaJI &^1t"i ml __j-3j • jJ-«jSI ( __ s — il f.j_gJA 
jj-£j jl i -i ->jj .L-4 pjj j-* Lj_iaila> t CllL-ajl*.* ^tll-*-4 4_iyi Clljl£ lij JaJ53 (j-^Jj c<JU jl hj uoll (Jl.\n ml 
(j>> <\\j CllLajLtAjl 4_aJlxAJ __jjjjfiiyi jUaJ_iill A J i a£j (_£-lll (J-axSIj . jl.lajl __ll (JjUuL Ajjj^ajA i n i iiljajl 
t ^t_i^aS/| ,—Sc. 'jj^Jj c l_ij_5j)!lj'^ I j-a (j^iK'nl ajj jJj ■ '(S^I(S"' mj ls-^' <Jcl-">SI CjUaljjLSjU jjljjjoi LijjjIj^/I 

.lil^joiVI jai 4-ajlLJIj jJjjJI Ajati-a l^AJUU ^Jill Sj^pJI— <lu3l ^Jj jjlolai 

(5 ill t jjjUij .<i^j <j^L^a jj£I jjjLi ^K cJ*^ Wij^^b | -^-«ji*-<dl (jc- <aIaJL ^pLjj Aijc L« jl 

(—11 (juj, uJj jl jjJ l^JLuijI (j^-aJ ,_5^i C1s|jUj^I jj-ajal <ijjJa (JjJaal (J-ujJj jl£ t <_Jj Clijj ila ft 4a L ^«\l j-ac- 
V ci-JjLgJI Jaj h-s >u-a (J-«il*jj jl£ jjJUj jl *-aj . > *> J*> i «a (.Auii ^^all A_ojI_jjJo*J| 4jjj^aj| dluAjAlu j^*jl -1^ 
j^j AjJC- U^J aj^ ft jj^ /c^ '^JlP^' ^f 4 '-^-^' ls^ '-^ Ig-mjj (-A ClulS (JjLoiaII jU cAjj|^i. lIiIS^-u A-a 
alx- \jj_mJ cjillLi-a jjJLii i " 1 aj J-«jIj yAjjjj. MiT.il h mj ?.l_ij ^c-ic- Ja2Lao jl fj-all j ^^j t '< j^ t(_pULi.^/l 
ojjjj^aj t jjjt*iII jli 4 Jju L<u3 jJJJ LaSj . La ajLijI ^-3 CllL<ijl*-<ul A j^l UjJaUj jjj.l»"i I a^M gCJJG ml t ^ H £ A 

.Ujjjjj^/I (_>i.l j-a (_^jUJI jj^l /<i ?rVnml (_5^1l jj;*"ul£ <jo»aJ jA jl£ cAjjaiLail 
L_ajjj^.j»<Jj£j jjjj^ J-S-^l «^S3 .AjuiAOjl i^jJj jC^j V <i£>l*JI sAA jli cAjjJaLall i^jljfikVI q^jjujJi i_$^\j 
^licVI jji A_L« (_g.Sc I Ajjl uaJI CjUajixAll j_4 (_gj-^a liLllaJ 4jlnU iJajl XII <Jjtj.mT.ll jlifrVI jl ^*J LajS 
pLjjl j-a Aj^*JI (j^Jj . <Jjlj "iT.ll ^I^jS-^Ij (_3 h'lll UJ-Jal AaJjjoili. _!t-a|>J > jlKn~aUajI <T.i^ilaJI ^jjalir i^i'^l 
XJa I _1t-^j La-u t CllLajLtAjl (jc j jjtMI (_>j3 _j^a3U ojUjI >> i >tj JJ^I A-jLaSI j-a <jl AJ^IajSu Ij^'J jjJLij 
— CllL-ajLtAll (j-u i-jllc __gj"l mi (_gj J3U LjjjjjJ^/I (jJaXJVi. CajJaJjJI /Jl-C L-allaJ jl UJ-^SI j ^*UJ . L^JiJjJjV I 
1 JaJlS lij (j^Jj -"-J aj^^H __-2 £(_g-w X? '' ^J^^H .^ ^-S^ jLiil JAJSJ . dloCuSU LaJoajj jiLaJ djliXli.1 
^Ijjic. ^tJJ* 4 U"^ <-JJ^ ij' *J-*S' _* J "J i nj \SLak .UJjjJJ^I ,*ijJJ usAJC (j^iVn CllLajLtAjl (_gj*l^ " jli tal «M ^>ll 
4 aIV^I j-a VI «\'Xl (Jil aUail A,r„ i ^ilaJI 4-<JaJyi jl Lajj .CllLaXli.1 4 H^.^La jjJ (J^ala. T^tJJ -4 ^j ^(J^l •>"'" 
JUC. <xajjljij| LllLajlxAlS (jJajJjS) <jj1 i ^T> I CllLijL«»<i _. , <\ i aJ uUi.1 jl£ CIiLsjIxaIS jjJUj (_jju3 jli iA h-s «\ll 



CjUiajio _^a Ljajl j^ laJ M tCjLoji*-«iJlj rj' Sail 11 j "(_]>i*J (jl x^Jalmj V (Jjj) > >^La _j^ U.."" t jjU^j O^^W ^^^ — Leff J ReX. 

jJiil iCjUjl^x. JU.jj jjj Jjj^£L. jLkui (jic. JjL=>j1I oV jl=-«l Jll« J*' i>"EntropyK Information and Szilard's Paradox" -J J. M. 
Jauch j J. G. Baron W*^?- 'Leffj Rex. 
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. <_£xii.^M (j^ajaJ ijs\ cAjjIoi LjjjjjI /-auU Liajl jl£ cLLaJj . ( jluij <-_ajjjavj-aJj£ 
lIiUsjIxaII jli tf.\jJo^U aLtJI JaJaa «\ti ^-3 j^lj jLj^ jA aUail AjJalaJI clIiLsjIxaII ^UJI ;»Uaj]| jl LaJ 
^ajj jJaii (jl l'iU->j id 4jli cJ-ii^M l _ s lc I^Jjoi ^Lta> jjiLuj-a A^jl* L-a2 lili .eL>la-a]| (_>uLi LLaJ ^ <\ > gj Liajl 
j-a <Luaa 4_xJa3 4j-a_Jajj La-a /i-ic-l 4jjLv*aa^l ClsLajLtAjl j-a (_gj)*X fi j-a-JaJJ : lij-a.13 -1JC- -A-al£ .-<g m (jjjj 
Jj&\ "t>J.-\-\\\ Clul£ LaKj .<-a^J <J^-"^ (ff^J 4-ajfLa ejLv^. - aii-a j£- t ** i — ^ j *i Luli h_jj^1I LilLia lilj . ClujI^iJI 
-.aALLaJI JJ4=. ^ UJa aJL l_u£jj]| jIaLsj .4A 1.^11 j-a AjjjIaJI lillL JSI UjL$jl JlaiJ jl£ c4»aj£ll ^ 
jjjrjKl mJ (JJ-1JI liLuj^/ ?CJ 3JJ (_£.aJI (-AULail (—JJJaJl aJLuL j SajJ jl ca^£ia]| <JJ^ <Jjj_ia£La 4_j^a2 ^Ajjl 
jl£ 4_j| a^£a CllLajl*»ail aAj^aJI jjjLi 4jjJaJ CJjjjS. l-lfl&j . j-*> > ^>1) j-a A ■> hqll ?r h uj j-a .l*j| ,_]| Ajjjjll 

.aUaillj UJjjlJ^/l UJ^. <c-Jl-J Li S't*-" 1 JL& 
CllLajl*»a]| j£. jjjLi 4VTn ml (_£.lll (-jJaLjll JJ.HMllj Lujjjj^/I jjC (-jJaL^ll jjjr'u) jjJ AjLiull jl *-aj 
.A_lAaU3 Jjjj aJ (_g laJI Clsjj.j j-a e-iajj 4jU^ajj p-jj^ail ajgiail I^A *J-^9J jli csLaltJI j/s JJJ^JI <J_4jJa3 jul ^3 
AJ_^a j-a A nh'il (jjlajj ClsLajlcA ,, , <v, i aj Lajgi-a jj m.Vig <\ll a-lij jli . Clljjj inq*uL LjLj-a jL£ 4_jo»aJ j_4JLJuj 
<i]£ ("ijIKl jlj .LaLaJ t alia ft P/g-ijJ jA (-JUJjall aJlxll j-a a^-a «i_^. ajgiail liil^ jU f.lc-^lj '^(sJ^ jLaU^ I 
[5jjaJ (jlSI (^joiLaiVl \Xxal\ jJbj i J SajJIj 4jj|jJi*ll USIjiV ^li J . ajfr ^>=^4J ^aLoull ^IjII jjjli^l iLajJ 

.jjljjll j-a fja^ (-ll jj-AaU-ail j-a JjU^il ^ SJaJ Lai Ijl c jj£ll <ia.j-aJ 
iil_^a«a ^ji lilliAj LiA (—SjJaJ CllLajLos Ajl c*iljll ^ji ciilliA (jjoj jl Clllwj jA .-i^jlr. T-jjJa-a]| (_g^-s*ill jl£ 
C^-JjOJ^ jjSI >-Jj^J U-i CllL»ajl*»a 4_aJl*-ai LlaJ j^J *-i "^-^1 <^>av -\4>J j-C- sj •>(*■ i . U m jl (_^l c^j^Ljj 
S^a.V <SiLi. Clll aAJallj jUaJjJoll (JljJJ mbj . ^^jaja j£j] j-ajojl jjawoj-all 4-lUll CjJaXi.1 ^yjll Ajj|pJI Cjljjjjjl£ 
lijj ^. t\\ AJLaJ^a Ajk_jo»J -> J «\ i ^i"i IjljUi. cCll|^£julj Clll Vi io«\ll (Jj.mit,*ii A_jjuj^£1I 4 jSaJl£j<aJI a^ji.^/lj (_jjj\. > o^t V I 

(Jjtij LaS j-^J • * jl ^ j' '(JJ-AJ jl jL-^ - ^J-^* 4 jl>^ - i '-^' t5-jj '^ a <-^lav V f-LSJ-^ (_$^La>VI ^J^-i) 
iajLLaJI t ftla Uj-^^ n La Ulu liluA jl jlgJal |j|j-a IjC-l Kiml a^-ajj^xi. jli t4jj^> mil (JLafc^/l j|>"l j^uJali 
jl£ '-1J-1?, JA AjjJaj^/l -ij^JJ CJjUaJ jliii.1 aA.AaJ Jjlav La^icj .tllVVI jji^ ig^ Jj^ojjj ClulS CllLajl*-a]la 
^jjfc (J^JJ ^LSJ Li^jJ Ijj c^iaj^All lllVVI L5-^j *JLS j «-W-"' "^*^ -U^- 4 <-5^ CS^ '-JuJI ,_gjJ V jl 4-Utj^sil j-a 
jl ) jl cCllLajlx»a ^>JJ*J jlS I^A jli '(.g^l jl AijjJaJ aJuc Cjjij jl t^jnj^oll ij^^' j' J^^' U^W^' --^ 
• ILLoi IaJajI Jl9 p(_g3^JI jl£ ^^jjl AjlaJI Jia tjj Clujli.1 — A SJJ& jl 4 SaJ mJ ClulS La^-a S)£li L^J Aj^/li . • 
t Lj£ Lai .AJajjJa a^Lfcl ,_jJc- La e-ig-^i jl aAJji.1 u-**J (jl ' . 1 >J (j^ '^LvjJu /j-iyj ^JJJ-^ i^J_^-aJI JJ^J /g^Jj 
x,.*\-s LAAJ jl_£ .A_ll«JI ^LlLail A_LjJaj t^gJ.^*loll <_J_9jilj t L§a3 jL£ jjjJLa. j-a aXa^lj (_j-lc- .IaJkjS ciilJi aJJ 
aLc- ajj-^ail ^—11 Cj Ij _^Jjl_kiu Jjji.^ (JjS LaLaJ j ^ Hn (jJ a^3 j-a_JaJJ IXA jv-Sj • j|>i ^Lijlj i CllLajl*»a]| 
<SUa3l -Ij^jj ^jJfc ojjjjJalL J-**^ l5^I — jl^aJI aj » a Sjlfr] - lA_aa-<9 cjj CliLa jIxaII Ixoa tiUJ j£j al '. \ HW 
.^jSjlL a^Sli -JaJjjJu Ia^jJj ojLjoU bL>Lll ^j*j^a a^£a Aj^aall (_jjj j^J^I CllikJ LiA j-aj .^Lll jjjlall Jliilj 
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tdjA-Jl cjjjjL£ J_*a L«S ^-tSjll -_jj__-1___. J-*ij IBM <£>_-. j^ n ' ji-V <_-J) Lj t^ <\ "U aLc- ^j 

(jl j-iaJ * »j£ ^jJc bjjS aj___j 4_*_ulall jl ^Ij-I jj-lill l__jjI .4jj|pJI 4 j^j oljjjJl 4__LaC-l jLii_-l :<_£;l--_-l 
lg i>t>; jjV 4_.Ua ^j L_Jjj^__ j-a /O ^ • • <Jj-vj jl l-ul * JaJmU a] <Ljjl_sull Llll_^)-__a-li .4jjj^__ a\1\ a?, lid. jj£- 
jj^a 4 bj i >i 4_ia£ jj£j (jl La-I.- ' . '^J iJ-mJi jbOl «^JCj .Sjj^---- <jojuI ( ^S gJJJ**' j-*-*^ V (J^> "'.' ■^■i-JJJ j*-^ 
4__a_j Pj—wojl (JU (jA-JJ ^>W^' <Ji>->--l- <1 jl Hj mi 4___a_i ^ fr^g-uj <J-* .4-uo__C j-LaJ V <J^-"^ l1__.L___ __i Ailiall 

. j__GU 4 -^ -s il i'ijiTi ^JJJJ •Ifu^ ■A.jftni'i (_£_ul <_>axll /jic- 7" i --J jl j-v~u 
4_L_ul__ 4_ll UJaj lij ' j-^-J • £ jOjuI (j-ojjtll j^Jaja \(_£jL__j'' jj Jai_-_aJj c<i__il__, <UI ^jjj Y+Y (Jjk-U 
aA___-l (_j_--._l <_Jjfc . _>__*JI eU> jjl j_a <__)*-a] Ajjjoij UJ-" jj-^ JH 2 c £ ?&_y* O^J^J - lx ^ A cr^-' pA___-l Igi-JJ 

__v ^o j_^ ^x-c ^jl_ja mr c uvr-Hr c uvv J <o-n i_^j J ^+1+1+1 J ( ur J <y+y 

^jjj £ j_« Jjjti jl A-JaJ ni'i ^Ls .(jjij^fc V 1— iLuiaJI l_l& .4___iu i—iljjaJI l_lA ^ lit' jl j--»aJ <_g-ill CliLl maJJ 
. -_jLo_-_1I <_L__J La_lic _-A-_aJ (j-ajli - £ jjjrMI j-a JJ--I L_jLajl*_a (_glc (SjJ-VJ Y+Y jjjaulla .Y + Y 
<jjt 1 ■_£ 4_uIj 1 (.im«v>*i -__st_i___JI j-aj ce;K--_- AjjjII ^gj _>_Ujj Igjl jijV CIljjI ?Ll)Lsjlst_a]| ___&__. j_sl ^gjj 
La_i -_ja»__ ClbJa-aj . J--ull (_ji 4_6J^2J a_u (_5i.ll s-Lall (_>-l-- (_-i ClljJJAjl jl jjjjjII -.lljJ (_$i-l c-1K*i-sVI <*-*?■ 
(_3ilal Ls__l*3 . a I a i ^1 (^ir 3 j^ j/" ■ ^"' all Lg-jJJ^^; cAaL__a , _/| 4jj£v_ul (JjjjatSLi 4jja_j ^-i jl^ajl j£__ul ^^JJ 
4_j| Ul JjJJ Ajj|pJI ISxaLjj-lJI jli mL-VI (J-«^ s-lUI l>a> tlM (J^^J 'CiJ^I a;->^ll ^j^-a. j_a jLill 
jj^I 4jj_»JI j-a CllUkjXj jVI ^ 1-aJJ jjl-g^ <J*-">J j 2 ^- 2 •cs-ljVI aj ■> "s II (^j Lcjaj <Jai_jJal 4_2Ua lill^J mj 
^gjj Lc-J^J <J-»*j^aJ (__5 1-_l Ij — <_J-a\_SiLj A_jjl___il j_a jlfLs j£ ^ji CllljjjaJI .-ijlin IgJ j^-«J (Vul tjjj^ll <J^ — J^^ 
c<ojIjjj2 diVLaJ 1 (; 1 jj <\"i i -LaJ CliLijLtAHa .4jjail___ll AS^\ t _ r lc- <ja-jj f. ( _ s -wi3l n "^»Jj -J^^ cJ^I L ^ J ^J- ij jW^ 

Y+Y (J JJ <\"l aAJ t4_jjjjj£lj <J_ullab 4JI (_5-2j .-^IX*-<1 (_5-lc- L ^ J li> a ' (*' '-^Ij^ jl '"*" '" (B-3 '"'1 , J Cul£ ?.ljjal 

a^_a.lj (J£ jl i)S\ . I qU ft jl Ua.jjL« j>^J JJ^L^LH AJaLuiljJ L^J-a U^ j^'^J (s-ill jli^alj jj^_».lj jx Aluiluij 
^ 1 aJiL LAja_A jl jX^i jjj^aj . » jl ^ Lai jiaj jl jfLaJj i4jj_»JI j-a jjjSkjAj >» "1 aJJ s^A a^l^ll U-A-i. j-a 
JL-JI ^jJi LaS Hjlli'j lillij .<£jli j_o£j jl Jaia j^-«J S)£IJ ^jl^ "o«i^!j ^J-^ <_s-l) ^-Jt^) j^hJ-^l 1"'*'^' 
CL-jLLot-JI j_ft <ij_4Ja AS 1 ul mi (J^Li. ( a '1* J (a- aSj i_lj_uiU>. liljjiUJ La_ti*a .<iUall j-a A \f\ 1 '<-\ A^j£± i jLill £__a 
.AjjjII ^ji oj|pJI ^JJ 3 (*-« "-llLajiatAjl JAjj <l^/l jU c|j|>a lA^la j^-aJ t __-LS dl^Lauojll lilala 
<iliallj AJjlLa A ft^ ft jjc. cLgjS^j ^jjlll ijji nljaJI ^^3 co^liJI Cll^ -^ uj t LjJaJJ j-a » J ■ '-~"' ^^.lll <iUall jj 
jjAj (_$lll liljji-all jl CjjAjill (_>a>C- s-i^j-J^aj (Jill 4jj3^1l lilDLuiVl jl (ClMj-ajll j-i 4_ajlLall U^I^J ml (Jill 
4 Ijj 1 >\ \ (;!■>•> j^-«J cAjjJaill ^jjj i4-a,^*i mftll 4 jV^lL 4Jajla CjjjLuiajl oJA jli ciilli *_aj . i _ya\js)l\ Ailjjoi 
.CllUjll j___AJ jl UjJ jj^-aJ (_g_.ll 4__lf_ll 4Jj_____ ^gJi a_S (_5-lc- l-US .*-_-__- A_«_u_all jl J-UJ j-^-J • -Ujj La J-Uj 
(j-2 4_jjLjj2 L_jLajl*_a]| jl C-JJJ jl J-LJ^ (JjL__ -lij • jJ-*-« _jjj-u-a-a j_a (a-JJI (__-!] L__--al_uj j>-V-«J V Sjl u-_-lli 



a___j yj -jj-^aj^. jiiV cUo- "irreversibility and Heat Generation in Computing Process," -J=- Leff j Rex ' "'^"''''i"' 1 ^-j . 
yi c±u JSl\j ojl^atThree Scientists and Their Gods -I Wright. 
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■fifljM 

j»a ^^.l_jJ clIuj J^JjLjj cjAJ^/ U^j a'iHi .ol '<_y^ ■^ c - j- 4 JP^' ■^*-i' a "iaJl 'JA -lie- 4^£ ai Aj^aall j£Jj 
(J£ (-2 <Uajaijj-a 4 -^ j*n jjk.il i_JjjaiUvJl jl jj i all] ??r-aJ J jl IJLa :U-a jl ,gi 4jaj-a*Jlj 4 Hjnnl) 4ilui^/l liilj 
^iLaij . ,_A LgisojLu UaJjal (jj^SLoi Lgjli i Cliul mail j-a <LaL« t " la q * ■Vi 4JV I (jl LaJ . uLa»^. Igj2 (_£^l oj-a 
j^-a i .i^j :4jj|pJI <j£o<iIjja1I 4iKJI *£1 i_J3ljjj liA . j£ii (jl j£-aJ !IaIa .CIiLsjIxaII * j > n"i jl jj.1 4-ilj^J 
4j^l JafjJa Sjlfrj jiLal <j| ■*'•<; CIujI -lla !^/ t(j^J • -ij)-^ <JL>-a3l g-uflj lgi£ 4 Hj . njll JjJjaII oIa JaJjJi 
■ij^-a _aA i—lLotaJli .4 jl i r-t)}\ <j3La> ,_3 tt J i ^il (eJai ,-jLutajl 4jLjj\j IjUaUjuta clc-jskj JaJj_iiul jjj^jj AJaLuUJ 
.Haul j-a — aLao^/l Ajaj (jSJj S.iLc. lilAj . Afrljlll j-a 4x-j «\-^ <\1 liij (i—llj^JI) 77J^ ^g-SJ ((JI^jJI) (Ja«l (Ji 42 ^ 
Clsl_-ajl*»a]| /j-lc- U » aAJ C(JJj^fc l_Jj_iaiLa> 4 H i p|jj C(j£Jj . Y+Y UjLuLoiI ?CJJJ uj jl jl JJaJ mj V '£ aj.W.rtll 
j-a jjSI AiUa Laj| Jjk^ ^l £jjk j-a t_lUJJI '.llWlj IJUJj . Ja.J ^Jl Wj2>J ^>iJI JiJ^ 4-a_pUI AjaLja^l 
.i—iLotaJI (jji^c- 4 jl «\r. ^jj x j >Hj <-_ajjoi i_jIj^JI jl _»A UuJa .-» j > aa JJ-^ lilliA ?frj^ <_s-l) (>aJ j-a l-jIaHI 
^jJc t?r„ii)'illj .pjli -«J>^ i^-^- l -r l !>?^l re-uijj jl 1 'it Hi i ol t(jji£*JI ^jJj 4_WI *i.lj jl <_L>2 c4_j| jjj diij j£Jj 

.AiUall (jx UjJ 4iK i.n-oj V tja-JI i_J^U. 

4_ia£ i jlHn CIiLsjLcaII j^m jl A-aj .^iUall jx Uj^ <iK jj^ sjl^jj j^-«J (— iLuoaJl c _ s _LstiH (J-aaJI jlfl CjJ^jill 
4_iaS al^aj ml (jc- t 8 uj£j jl (j^-4J t(jn^tll ^Ic H—lLotaJI jli cLgJ-a (JiU (J-**J jl cJj^"' ' "J (_j^l ^-SUajl j-« 
j-« JJ^I */«-" ^ j- 4 Oj-iilu .ijj lj i Hjjilal UjjoiLi. i'Tn ■■>«> i ^i CAiljll ^jj .^Jaujfcl J^i ^-11 4 IjJ i H (J-a*JI j-a 
^jj^JI j|)-aJI llA JJaIjJ j^-«J V <jl 2-4J . CllaJ i o> 11 A j*j;h!I <Jj|pJI <j1iH ,^-Aj c^ljjl^ll 4^jaJI 
fiiA j-a Aa.lj lijjJ Jj U t diU i o> II jlaJV <ljj U^^ 1 L>^-S ^^ cojAilL AjOjI <£ja. <Jl Ajjjal ^jL^J^AJI 

..-ij^i^illl <aj3^1l 4joij£xJI ( jj i nljaJI 
jl j-a_JaJJ A_joij£*JI 4ajl > .i— > U A-oilfLa^n jl_J (jh mjj 4_*»ali. j-a jS^JjS Jjlj^LS c?.1_a1*JI (jH ■> j J 3JJO 
ajall j JJ3U La i " 1 aj 4 AJJa ^ 4 SjJa (JjaJJj .,-JUill jjjlill LA^jij V c^iUallj a^Lail j-a JJ^I <;liaiuail Clll-ajl*»a]| 
jl _aA l*Jlia j-ajJaJ-ail ^-jst-ailj .ft|jj (_$^JI ail*JI ^J^J 1-a 4ijJaJ Cllliul Ja^XLi.1 i ■ n mj '"'j->- tf.ujjall jjjlji 
"a^X^j lA^a. j^Ajja (Jjj .^gjliil jJj-ajS lil^JJ IJLal jl al£La«a]| JJjoU Lafc jl^juJIj .al£La«a j-a La p-jj aIIjII 
(j£Jj .LaLaJ A ql"^ rt <LjJaJ aJLtll (jj^-t ( _ ? jll t ^.j. i >\[y!^ I 4j^/l s^gJ i—lLuia. <JfLii ^^i ^.Ljj-liSI jjjlji 4x-Ljj^a 

.MjlJa jlS sUj^/I IJA ^i jail (jill Ja*JI 
. 1 i nSLu <la JJ^I jAjV I^J-a] *Jjoijj£ ClJJ (_Lafc CllL-ajl*»a]| eLjjja] jjir i ^ill aJUJI ^ji ?.Lai*JI .ilit <\ ^>JJC-I 
jiLaJ jl Hj i^illi .AiUall JjAjj ^^ic ajjjjJallj (J-**^ c$J5l jA tlg,T,o-> V ' Clll-ajl*»a]| _oa*-a jl aj^S lIuj jjc- -iaS 
jl jj^> m«\ll 4-lLJI proa— (_La*J jl (JjS (j^ij .^g-ij^ (JS uJJ 4jLlall j-a aJjIS 4_i-aS till^J mJ (JjjLiS (J^ (J*?J j' 



61 :<j>^j1 (^ t 'li . ^ ij >a-»ll j V*/ 1 " Jj^ ^L=JI ^i tdl jj)- Logical Reversibility of Computationj 'The thermodynamics of 
Computation-A Review j 'Notes on the History of reversible Computation -^ ljJ-L. JSLiu ^.j^i^. L^lSj 'Leff j Rex. 
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lilli jV cCliUjll j^j* .Ixj A. 1 0^ <\ laj '^»J'» ^Lill jj^Lallj •^JJ^I^ i^j- 3 e>"L^I ** •>/''' j>*^ U' ' J'>.]~'^-^ , j 
LaAJfr <jl ^ <A\ j kill ^Jjkl 4_<5£>Ia lilLiAj .liljja^ll 4_auj| (jlll J-a*JI jXL Ji^/I (J _ie cAjUa L-liaJJ m 
c<jj£d ,_3I lgi£ 4aj|jjJa*JI |_j-iaJ 4_Jli cdiUj^ajl LaUajjl ^>j£I LjJJJ ' . \i"ij Lus t jliJI UJjjaJI jl hj ujjl (jiaiaJ 
O^IAil JUJC-I (j^-aJ Jj^jc C^AjJa t ili^n J^ LS - ^-" J* ■ ^1 *j>^l (J' j'Q " Llrt'"5 'J' 'jl .4£-La.i (JjjjJuJ Lus 
.^i.1 jLLa (Jl UJjjJJ^I jj j i ■Vi (-jJaJSJ La (jl^-a ,ji aUaJ (Jjli* (jl UJ^' (J' «J_J*J l-i^Aj .Jars-ail (j-a Isj^ 
(jl A-JaJ ni'i .^jiljjjai ^^i a,_o-dl tillj (_^i ClJJ 4j2 J^ij (jlS La p^Jlj ?7*-aJ aJ lij liLa I JjJ^i j-a <JLa»J 'j^Jj 
<_LVjjj CllLruL <jjj*j (Jj^aljj jl jUaJjJoll JuJaJjoU . <Jj_aJa JaJjaiS 1 frLaJJJj . ^u_y La J-iij <Caa^Ja a^lJ * L .V) 
DjJtJ^aj cY^ - ^ Xl3^ *jLuaj| ^J^ (J' £ J'" 1 "' '""'J L - > -^ £ ' (a-J' ^-Sjs«aj jllxuill ' " ' ' '*' .4_AgJ ^/ La ,_3I jA rtl) 
. (Jjjjiail (JljJa jlL^alj jJ.AaJj j-a jjlaj j^L ciiljj£jjll jUa-a ,jl IfcjSkjj cl.iLi.Lul JjjSj 
i jj±\ Pigjj) (_5^ iCjli iiljji-a2 .^Ljjjill aJLtll <J^a^ Siaj A aJja <\ll AjjjJall ajjfc <J_a^ (j^a-aLc- f. ( _ s -w V 
aJLxll ^jj (ilLjAj LiA i ■ 1 S «\J 'oj£li_13 LcjU UaJjjj cj-all JL»J jjj .AjjjpJI l£xaLuXll jjjlji eLa^ ^ (j^aLc 
^_a Jaia i " 1 *\ «\J IjLfc Lji_^a_oJ <JL»J^VI oO j*; (_$l tAlaaj ig tLgiS jlij-al C-dlLi. .^_aij£ a^aJ mj jl jl Jjjjlj 
h;^j JaJjjiul (JJtAJ (J-aaJI jl nil i h) (j^-aJ i Oj^*Jj .^Lafc i^l Klj aUajll lAA (j-i^J •'^iJ>^■ j-« LSJ - " 1 ^' ^ O ' 
cAjjUaJ f. lLa3 jjj jjjao jl (Ijji t <|-s 4JUall h;^*^ LaS LaLaJ tAjjl_ajuaul (Jl aUajll j-a t CllLajl*»a]| 4juJaA 

. uj jjaJ^/ 1 4jbJaA 
^cjU <JLaa \Xp ^^^1 .S^SIJ -iaJJ^ ^jLlajll jUifcl j£-aJ V I^Lal Ijj^ui XaJ jJ c4i£>Ja]| sIa ULaL 131 
.(_LaaJI (j£- <_kijjj LaAJfc ( _ g , miV*ij ( J^VI i_jjaall ^^-Ic- AjjJ m ClUa uoj «L_Ua9 i^g-lc- '^Wyj *— '^ '^ '"") ^ ■alala 

SjLc.L ^ ^> <\j (_]■> mil IIaj . LjJl At a, i nl ?ojLj — s^Sli ^jj^ LgjLL)^ ^jjjjj o^lx-j jli c4_jjUaJI i- 5 !!^") io") LaAi*a 

j2vai jL^. (j^Jj • j' Q II oj ■ «a oLuj taUajll JlxLuUj c4ajLa»llj AjjLao^/l LpllauJu Oj^. j-a (jLaaiJj .(jauJoll 
jj£jl JJJ«J jl (j^-«J tAiljll ^j .4 JaJla ^ ' " " W lA^>LaJ ^^£1 t hj^> «\ll ^jjj 4aj|jji*JI ^LaLj co;|^ O-iJJ AjjUaJI 
CJUjj ^LaJ ^jJj^JI a^lJJI -JaJjol jli cLrijjaJl ^jjj Aj£ aliajll 13a (Jj^^ La^jfcj .aJaLaj pjli ca>SI3 JaJjoiS 
>i jKi mj ^/ j^J '^JJl 4_jj|j, Mir II j^j^aj jl£-a lilliA (J^ulj taj^. <\J ^(c^ ^3 .OjA»<a IajI j^-aJ V j^J .AjjIjjuoC. 
.^-Jull jjJUil CllLajl*»aJI Aa ni'i (-A liiljj .Lj-aSjjJ (_L-ialjJ Jaia 4-jjlj u* llj . j_j£ll hli >i o^lfcl 

(_5^Jl (J-aaJI ^J-J^l jLS c^)jSI LjS^ (_3j la ^ jLS UaH A_j| rcJJJ mlj L-aLaJ A-jj)^ l_rijjlj^/l jjj. i o^La ^)JJC-I 
(_^aj3 jjjJJJI (j^JJ •'ajSill 6JA (jfc (_^aj-aiJI 4Jjjl _a^-J aj laa (Jjl Jjjoj Ustij . 0_aa_alj jAj^s-a jx AajaHmU 
aJLxll ^—Jl t jl_jaiJ^/l x'\ tr-i j— aj LjjD In uj I 'KyHrfl La^jjxj (j-jil i CllL-a_al*»a]| '^}3JJ ^__ ic (J_, a*J jl 4_ufc 

(jjljjao ^ J <uj ( _ s all ClilijiawaJI jl l^.j't i ^i ^^ixj 4jli c^jjlall jjjlill ^jifc i—jlijlL lil tiauJ V s-lSill jl «L-aj 
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jJaJ Ijl lie- lijal jj^ U' ij^-*^ ' V^ .AjjIjjujC- jjja.^1 CiLW ' " U^ L>.jjaj (JtA" 1 *J^ J^' 4jL«jIj *>^ J-^' 
4_jl ^Jj-i) J^^b ?UJja-<9 LaUaJ («l ' 3 ah-i. ^ LujjjjI ^jjj cAjjjS LS lc bLojcl c<ja»aj »UaJj1 ^jJj jaIj <J£ 
(j-a jjcjj (-JI (_£J^\ 4_ajjJaJ aJUtll lilaj_ilj ,-^jJjJaJj^/l U» i ala Ljg_iil Ijl «U£ uL-aJl 6.1& <_£.jlijJ jl j-£-aJ 

(Jl (JjUSj <_j-^' ' jjjLi CllLajlxA lilLiA c^jl . LlsLajlx-ail j^s jj£jj liluA (jl 0^2 i Ac- tAjjij ■*) i ii«*i J-aJ*J 
(JjJul j^-aJ lail&j c4_ylfr A^kjJJ JLali.^1 aj*J jj^J aist-a aa. ,JI h <aj ft aUaJ I^ljVium La 4_uj jj£j (_£J-a (_jl 
c4jLol ^J| j )ViU ^J9jja.j-a]j£j (JJOjui AjajjJa L^aJl lilLiA j^Jj . CjLajixAJl j-a J^J^ J-13 (e-^- L$j"'^J ^-^ 

?rl JOJ JaU i ^>'iJU ^AJli t hj ft Til I /JLc- LaUaJ jli C(jj»Mjt-a]| jjJalail IjJa (j-aj .4ajl IA CllLajlxA aU-sl mU 

a^laJI -iaJjjJu (jli (I 'a^a^aJI ^gi LjJ£ jlill Cjljjja. Clul£ lili . ^Ijjic. aUaJ <a.L\aj Lus <Jal CIiUj ^gjj 4Aj-aj 

t-jLo^ ^Jl I1a Jl)3i.l tjl^j ... U U U U U U U U U U U n ^Jl j^ jl t^Laj UjlkJi ^aJ 

.Jl j^a.jJL CliUjjaJI (J$A ypajaUj caLaj^all 5tjAj Laaje c ( _gji.l 4ja.L j^j ".e^a ij^-^ *>">£■ ^ jjp" ' ,'"'.' 
. P(_g^a. <_J£ UJ-^ tlH' jjj'*\' (jj-^ C "Uus. t a i <o ji oajajil 4JijjJa3| jli t LjIj, nir. pjjJJ /j^J slcjil <_>al£ 

5_Ll2 ^)JC. (_5-^ i jj^aSI L-lLuia. ^j jLL^/lj jj.la.ljll j-a Ajjljjuuul Ai ml mil sAA J|3^l j^-«J V '<— S£)*jlljJ 

(_5^JI ct_ji|j-a]| u^i. I jjlll^UJ jjJJ-aS j-a <— kluj Lgij^ajj <JJUJJ2 Lujjajl Aj «\ > aj La <— Sj*j jl ^ijjjj 7"Jj3l 
j-« jir i sJ)} I JAxll - 4ajLataJl sLijjjIjLj (Jju£ <_$-lll n-jijj-aJl t ft^gll 4jj|j-iicj cAjjU^x^.^/1 j_oJUj UjjjIjLj (JJi}3 
(jujlill J^?' (J-^Vn tdiLuuLjSH ^l£l c<j| jA jj . ajjjl loA JLa^. jj .4jj£li ^ 1 g !■> ■ aJ ^^£1 U^kL ^all CliUjll 
.4ja»SJ jA |_«iu c4jjujjall UJjjli'il ^\ t l^C-j «>•> ft I^£a — j_aial TThdj 4jj£b -JaJjjJu jV 
aUaJ j-a La aliaJ Ajjlao La j_>^ AJaa^LaJJ 4 qTi-*> ft AiA^a Clljj^ij jjxLaJU jjj^l j^y-^ ' JJ^aJ jl j^-aJ 
djl£ LaK j£jj .ci^' '^-t'J-^ Wil>"b ^l> J ^ c ' J-^-iy j' j^-*^ ^j|i '_>^' ^^ ^* s-es-" 1 LW^ LaKs .UjjjjjI jl 
Lrjjii^l i^jJ^J-J ^l-^ jli cUt-a LaAliljLu IjIj .LvjjjIu JJ^I ?t \ ■ ^J ■ ■' jl hj mil p La j jli c4ij J-^ 1 ^LuiLSlI 
i(Jilujl (jjj JJaJJ ^^SkjLi. 4-ij-a jiaJ A^^J j-a '(JifJ pUajll cJ- 4 ^ ^t^U3^' WiiJ^"' U' -i ^ LS^j 'U^jli^ 

.L>^ij (^A 
• aUajJI j-a «JJ>S jla-JaJ jl LJAj (JjuLuI jl jA I.1A ^>£ j-a 4 i aJAJLuU jl ' J ">J <__^ J-il .■> $ ftll (jjjaJI jl 
Jaia. «L-a i~JJa j^Jj Lua. Lajla 6jJ jl i^JJJJ -Jjl <_^aSI cdlLajlt-aJI JaiaJ (JjJlS j- 4 JJ^I *(j*»» V AajjqSI jjSJ3 

. AJ| l^jlr. ^jij ^jJI SuyacVl£ 4£pJI <^S Jiiaj AiLUI 
Ajlfl cJjjjoiSLaJ Cjlaj ^all jl£a^l a;>"i« ^gJJ mjjJI ^1 LijJaJ IjI . jl kj mil A uaiJ <JjLp <-ajU. lilliA 
JLaJI saA /jJ\j .CjUJ Jj* mi ft (_gl CLllLaji*»a ?dl*»aJ Ajl'inml jl£ jl hjmll j-a q ^>K"i11 o^jaII jl A^J j^-*J 
i_jjLaaJ| jj\£ ^s i ijSlj .?.l£aJI j-a j ffill ^gjj jj^> mftll L_il_i5l ?o3 Cliij ajaaoj LliLjjjiJI (j^Li ?rLlaj V 



' *^*t if* <-&±i ajjU jjill LjjjjjjSfl t>c t<ijj-jj Sj^a- Algorithmic Randomness and Physical Entropy i^i »a*j l?^ 1 Physical 
Review A 40 (1989): 4731-51 . 
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,CLi\j)}j^ 4j«jJoj 4iKj 4aJjjj£ll c.j^a.1 qa (jjiaLjill x L ,*-i (j£-al c4jj£all 
f.Uj| c<Ja_ioi <jj£d -JaJj-ii (jl t-XLa Cjj^ajaiilj ?36«J LlSI) (jl hj mil (jl£ jl l.iLa (jSJj jJpLouj ^Jjdj '^iS 
'LM'J ^**^**^*»^»»^»»^»»^»»^»»^»» .:4_uu1a1I sAA (j-a_JaJJ <Lmlm CLlsLjjjaJI *_jJajx 4_jiij^a 
4,1 ml mil (JIJjJluiI (jiLaJ i-ila , „1 Vut Ja^jL jjl jjUaJjJoll p UaJjoil c?r.Jj»aj]| jjj«\"ll 4 hj mil ClsLLojaJl (J^axJ A-aj 

: 4 jJulail (j-a_jJaJJ 4j u»Lai j « Ifj a. (j^aj Iq'il jl " . Clljj a x uij \ » » jj_£" (Jj— SJ i_ll udj ,, \ji I 

jju£j jj^sSI CliLl maJI &J&& ".e>9 S^juoC *juoi ' \ ' jj£" J l^jljJJuoil (j£a) ^gjll ( M M M M M M ^ \ \ \\ 
s.j^a.Lj (4_aUa <-*Ug1 i in ^/ ,_£] Ljoi j£c Lj_iaila> aJaj i in I ^ q*\j Laj /a-£i (jl laJ uj ^J-^ (jl ^-*ii • ^■'■■"'■"'1 (j-« 
*i^jjoi cijAic-j .e.J.JXa]| AiUall lilSJSj t (J3I l&j^. *n i h ^^all jj-aj^l ?r j i svft .4jj£li hir i ^j (jl (jfLaJ 4jli c4jLoiLa 
dul£ lij Lai .4 aj£jl (_g 'it ft (j£j ^JjljJic. CllLdtlLa h» i >\ (jfLaJ V 'ij^J • (J- 4 ^ LSjb^ c^^AP U* 4 ^ U* 4 U^' 
rt-alj^J 4 Wqj La I.1& c^)A_aajl i"n^ (jxl . jj^aSI .ia. (Jl 4,1 ml ml) hir i ^ (j^-aJ .jj-AJc CaUaoJ^/l (j-a i_J ijja. lilliA 
(j>r>; (jj (.(J-^ VLa-a <J*-"y (j^ t— Ijjoila. (_yi i jli^i (J-aj3 (_jic- CllLajl*»a]| hir i ^ij LaAic ^jj^ajall L- aC-1 i^-irtll 
lilfrjjj in IjAj - ^L*3 Lj£i (jUaJjJoll (jl£ Ijli . i—l j -^ ^. ^ aUaJ ^jifc c5>AaJ (jl jj^-aJ c4jj|_4jic. jAjj ( _ ? jll CllUlljlail 
j.~l 7>11 (_gj_iic *j_ioijj 4_£-aJ i_$'xl\ aj^\'x\\ -iaJj_ii (j-a fj-^' ^*^J <j' L>^-*^ 4_jli — ( _ ? C-ll!a-j^a , ^l ?.l£iJI aJLc 

.71 J jl X J (^JJ^I 
(j_a£j (jl (j^-aJ (JAj ?f.l£^ll (j^aji aaj 4jjjiull o^fijl ^UaJ jijlajj La f-i^ liluA (jl£ (JA ciiil^ (jfc ^AjJaS 

xJjjj tj£j J hJjjjj ?eU& jj^I jl kj mi Joia dua. c^jLHI Oj^^' tr^ 4-AjJaal a^JI 11a ^Jl ^i jlkuil 

.liA 
JJ^'VI _oA La JaLijJaJl (jl£ lij La (_$l c^/ al LjIjJoC. (j^aLi. .i-iC- (jl£ lij La CllLyj (JjVlun Ajl (jlui J^-^l 
OS jl£ lil ^JJJU tjl I^jI tj£aJ ^/ jLkuillj .AaJj^-IihI ^jS-aJ jj£l i»l_!aJ lilLiA JjIj jl LajL (J-als>J-|;L>jl 
?.(_ s _ii (_jl jj •jjLaoj JJ^^/I (—Li-ajil t 8 ml^J (jl <jlc. i_J^jJJ ^/ (j^J •ij^ 4 V' J - ^ W^ 9 * u ^JJ^I-^ -^J^ ci*^ 
j : u£ll J^SjJ (j-a JaLLJaJ^/l (j£-aJ lij La jA (Jljjuollj .4jlL jSj^ lAj^wa l JaJ j^^IlH ^I^C-VI 4-a^-a Aj^jAj (Jjjjj 
(j£Jj .4_j3 4_Li.Jj La-a JJ^I aUajll (j-a ^X-aC gTJ^I > "J (jl l>ia> (»£J (jl hj 1T1 4jt»a >i J W i i aj ^a. (Jl CllLull (j-a l^a. 
^jjfc IajS 1,1t„i J-ij i—ll i n-\ II (jjjljlj QjjLwJJ CllLajl*»aJI 4jjJaJ (jl *JjJJJ J^ 3 ' ^Sfl . ^^Ijil (jj^' ^' LS>^' 'i> a 
4_lajJaJJ Clul£ La j^L ( JSVI ^gic- c<!Lu_J jjL>jj JjS^/l <_L^aj]| j <\ i <3JJ ^jl utxi 4iil!j *-aj .JaUjJajVl ^Ldjlii 
sJJ^j . jLiJI Cliujja. ?r Jj-aJ lAjJ_i^a-a AJLjU (JjSj mo^ sjUjcl jj^-aJ (jl hj 1T1II a^£|j JaJj_iii3 ,4\\ i ^i^/l 4jLoijll 
(jl (j-a ;»C^JI /j-lc- 'ij-^li •WiSJ^*^' U^ 3 ^ ' L - '^d}^' ^- : ?J> Jl - a J (jUaJ-illl ?r, a. i gj /j-JI /j-* CIiIaJL CllLajl*»a]| 
. (jUaJjuoll r"LvJ (_ji *gjoiJ V AjJajli CllLajl*»a ^jA fTJ^I ■ "J La <J^ (jl^ '-iaLwaJ^Ll AIM (JjSj (jl (j^-«J "aJLoijII" 
(Jj*. iTnl Aji.Uao (jLS La-a <_J2I CllLa_al*»a Aj| ^JJaJ (jl x J Kl i aj V 4ili c4jj£l^ (jl hj mil ja «\J La^ic c4jLjj]| *Lj 
\c jjaxll ^-i^J LaJ Ua_aJaa«a ?j-aJI (jLS Dlj c<jliS __y&* (jl hj 1T1II (Jt-^j m SjSljJI -iaJJJ^ JalijJaJlj .iilja«aJI 



4_ikj ^A i^Ull (jjjlill (jJc 1 .1 M l gjWi .. i j V icdJi j_< i^UI iflSUI jiLill t!lj>jj ( j'-^J- ii ' '« ' -i j Jjj- Thermodynamic Cost of 
Computation, Algorithmic Complexity, and the information Metric ^ y^ ^ill iNature.^ i-1 ^ *> '(^ ^^^) ^"^ ^ 
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liljjjj (j&lj . Igjx ^Jj Us jAL <aUall j»a Klg"l ig ^j ■ -~« 4_J\jt3 iil_p«aJI * LlluJ ijAifc 'jjLjoj JJ^VI <_L^aj]| 
Jaia AjUall j-a .l3jJ jl jS,<u3 .j^juAa. Vj Lajjj V jj^J U' >* <il>a-a]| 4_l*ij jl jiLaJ La cL^aSl jl J^Jal 

.4jj£l.i ja «i 4ji.Uaj La J^ij 
a-iLail j m J j-aJj . -ijJij^ a^lJJI 4Jaj_iilj ClsLajl*-a ClsLjj^a£ LllLjjUaill jl nr-L L) mh (J}-A>J (j' (J ^"J 
1-iLai niil^ *_ aj .<JJl^ J-lJJ CllLajl*»aJli .elj^S <-aAj^a jl ej-s >^» <_Liij J*...'Vi (jl (j *\ flj~ lllL-iaiLaiL^ 4_aUa3lj 
l_ ajjtj jaj cAjlgjll ,-ij ?Lili»a^l JjjJ-la jfr <i^*j La-a JJ^I LjoiIjoiI L.iLaja.1 (_3£>ia jC- 4ij*j La jjflj jl i ■ iaJ 
• Lola, ^ji l1lAj£Loia3Ij (Ufljjlj cLulilj J Vnr.l— LuJja L^Ljjj (^jII CIsJjLj^I ^Jajoiljj Jaia <2LLllj a^Lall jc. 
<_Laaj 4jja_ii-a CIsLjjjI - 4_2Uaj a^La .i_^a-a ,_A CllLajLt-ail 6.1A jli ciiLi^ *_. aj .CllLajl*»a ,_J| <_LSj| ^ g*njj 
(—Jc eLjjjsJI Lj— i^ajiJ /c-ul ^J-J^l '"' \'J __p-J2 J (S lalj .<Uj i ^t>1| Ljjj^a.1 <_pLa. 4_jjL^£ 4_jju>u£ CJJjLijI 
Jj-lJ l.l£Aj .s-Lj)^ ja-aLjJa-a <J_aaj _ Jali_jJa£U 4_Llill ^j_lill — l_jLuiaJI j^!>3 jl ^J_HJ J-^-^b $<— jLviaJI 

jjir i ^>ll (j|j la <ul A— a LuALu-a Ljual 4_ja»SJ liljjjj J -^j CaJLxJl ,—3 U-Jlj^/ I jj'lhj ujjajl j-a l.i_alj 4jL^a_jj 
^^-aLtll Cliaull <fj^u ^ ^ ft aUaJ L. a\ *n^V 4uajj '(JU-^ J-* ' jUajjuoi] AjjoUjlj ce^aaJI (-3 jlilli . <Jjjja£La] 
jl£ IJli . ^LajLt-ail (_a]3JiluiVI IJA AjiKj Jala j£Jj c^Lall aJojoiIjj Ul^a (JlaJ jaj .AaJj^ Op[fi <— aLiuS^/ 
4_liajj 4JaLoUJ ajiijoi j 'OV- t jLiJIS jj!>J 5-jL% ,^5^ jLS lij (CI c jj^JI ^^ aUajll j-a jjj i ^ jl^ia lilliA 
(j aj 9j (_^-lJl t jl hj Mill j-a *iLi. (J i ^>^l jj-^J (j-Jj •4_xal*Jl <i^*-ail 4_jj£-a — 1_jjjSd Ja£)_ii ,-JI 4_au Ajj|j_ii*Jl 
^j 1^ hir i ^>'i jl » jKi mj ^/ 0~i "-lluLuJI j-a CllLljj CllLL A-aaj jl AjJalujj J20J . I^Jl ?f>'n ^/ j^i (JjUSJj 
(J_aa. Ajjii. J£ <joij^a ^Jl aJ*Jl UJ^J '"J •^rPj^ ij^'j^ LjJajoU ^Jlll AJuLJl Cll|jL*Jl ^^Aj .IsJaJj ^p^l u^-^i 

.jj^a3}/l <i^aj _jA tAjjIjipr. AluumS c jjSil jjjSj i aj . -»j i aa <JS 
^-ijiaJI L^oSlj j-lJJj >"^JJ liluA j>£i ji2 .CllLajl*»a j*»aL> LS^Ual <j3 jj^J jJ cLaLaJ Lj|_jjic Lj£ jl 
Jali_jJaJI (_jl cojl nil ml i ■ 1 aj aUaJ lilLiA . jjljjll jX- jj-^J La AjuI A_j3 (j?u.»j (_$Xll jj-^JI jl f,*-^- jL^_>^ 

.liljjjj cJ_o9J LaS ((jjjLail ( _ S JJ aJJJ I^Aj •sjl^j l -r a r L J^ 
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(jnftKll j-uaij| 

jjJjULa ijT'} "Iftll j»-j] (JJljl, i >nj£ J.J ^)ajljal jjlia. 3-"ll 4_mj|^aj| a^Jua. /j-lc- JU-"^I 4i)' Ji) jJ-^'-S t3" a ' 
j^jul (ffiai '^tHWtH' "^JJ^ ■ ■"» j^- (J 'i ft. '"oil ejjJa t3l>y uaJJC ^JJJJJ^aJI JJ^ i <-i\\ <Loijj ^-Xil (_£^a.lll riAjlu 
(jjill (j-a S-ljjjS pJlc- iSjC'^ L*JJ ^ ^j aUaJJ^/lj s-liill <jlc- ^ s-jj^a jAj c<JLaJI tillj ^gi jlill *JJ^aJ 4jl£j 
l_uu> Ig > oq'i jjaj^ail jlal (Jia. t ^jjoil a, i aa j-a ("itj'n p lst_ill jA ejjJail iiil^ ju ^lijfc^/ 1 ,JI jjifc a_ioiu3I 
t^Luoi^/l 4jtl3l ,-3 _^Aa.^M ft \ hul auoil jjfcj " t (JjuAjLoi" ("nuni 1 i 'r-i\\ liljjSjill <J4r L J • (Ja.WI j-« ^-^J aj*^ 

A-c.j«\-^ ft jjx- L_u.laJl (j-a pcj-il cr^-J •'" , JlL)*^' L?- 2 <— i *— J_3_>J^jV I AJajoiljj (j ii ft, mil (j-u CliLJjjjill l_jju*jj 
<_pLa> (j-a 4_jK ojjj^aJ ujjSj .lljj o^jJubu ajjj^aJ s>iaj (jj-lll jj^' (j*- 2 "— J l)-^' (_£>^ U- 3 *'^ aj^"^ ft" L_sUjjaJI 
jjj^l ( _gJ2 aJxll 4j£jU]| L-ljjLaj^/l j_a Xalj ^^JJ Lgjl_jlxa (Jjojjj 4_j^a2j ^^-Aj c Cl iLjjjjillj LllLjjjjaly I 4aaj_io«s 
<_aijjjj AjjilaJI <J&lajj AjjJajll o^A jl .QED jl c-Ci/ij-aall 1£oaIjj^^£JI ^ ft > in ( _ s all 4jjJajl| ^cl cjjjJijtJI 
^(-jauJa^S aJLc- ,-2 4jjouJaj^ L_lL3jK ft jaJj • '(S"' ' ^ , .' q .' l-SjJa^ u|3^ >-<• LS'^ U*-^ fl*'^ J 'lSJJ^' ■^ a ^' <->i 

. eL^allj ejjJail jjj ajalijll 4 LSj .lie .lja.jx 
4_iIc-^M A h i dIjj J_jjj 4 j 1 1) « mi l1iI_Jjjj2 (QED 4_xL t?u i ^j aj JaJ (j_^s jn^ti j (_£.lJI j_Aall »j i ^-i (jl 
Clljji ^_i L-lLjjjjaW I 4 L i nljJ <-JJ^J -^-^LPj ^-J>«S3I Jj=v_j^all ^_i jj> m^lj jj^jl mil LlljjU A-jJjjj^l^/l 
(j-a sLall (j-a jxu ^-jll CllljjJjall JcUjjj .f.Lail (J ft ujjj 1 1 >r> ; l(; i >>■>; A-a liLLiuj ( ^_H1) jjj^ ' n^V lj (j^>JJ-^jl 
. 1 Vnr.l CjIjSj ui (^ (JjjjjjII CliljjjaJ 4_iJjjj£1I Jjai^LaJLj hj^.j t_$'^\ <jj~* "'ftH ?cAjJI — t—iLjjjjSJ^/l a-« Aj^. 
• aiUJI 4ij*»«U AjjJaJ QED lil p^ij l.x\&j ((jn^r'lft ?._jjJa JSjJu |_«ic- 1-JJJy 4i)iJ ^>f^J >-* LPj 
i_1£.^jj ^yjll <i£)Ja]|j ?.jjJaJli .a^Lall ^jjj Xijjj ajLla jl 41_j|;Uj^U <Jjjli (j-a JJ^I |_^-A 4jjouia_^£JI <j£lj 
!(; i>t>; *-a (j i ^"il"! t_i|jiJI cJ-*^ i$'^\ (^gJjaaJl i JL) mil j^3 i^jjoiLoil j^i.1 ?. ( _ s j^ (_$IS ^jjoiLoil L—iLjjjjSJ^/Ij l^aS 

jjill s-Ujja L^i ^Jl>^- ^1 <i>ialljj .QED jjjlji jjiil liaj lilli JjtiJ cijjjlllj .o^Ls JSJ2 ^£1 LJa*j 
ciiLjjjjall (j-* ajill Liaj c\jac.Ljj jl jjljji L_u\jaiL«j 1 <\K^ . el jftj^ll (JjLoiI ^^i *Jj QED (jli taJUJI (jjjjJo*JI 

7-jJaJ (jl liuaj ("'i.^j 0~i ''SH^ J¥~ i-J-Xc-lijll 6JA aJaa-aj .4aJjj£l^/l lgjalc.| joj LjA^j Ajx> Jjjj ,-jll 
~Ar Li>i^' ^-** ^cj- 1 ^ jj> "'^Vl 1 ^"'J •cJj^l g./^ » iaJ l^jl Aj^j^ ,JI CliljjJjall j-* o^JJ^ *^4J /g^'jftj^ U 1 -^ 
jl li^. \kix i 'r\ f.j_Ja]| jj-^J LsXJfc .-ja. j^Jj .t-lAu j_iJaa.l (j^aj-ujj jji_io»aH£ ^ ft"in Laa.ua. iLxlc. ul*-<U 
( __ s __lil H_jLjjjjal > ^ I <J^La. (j»a (J i taJJ Uajoij jSjJ Xj^jc cl^iajou jl LuL^aC.1 *jJaljaU V t—lb^_p ^jJJ L_lijjlj 
( _ r A i_jLijjjaW I jli tlAjJaaJ ojJaa. (JS *-aj .L_i|ji ^jjj 4aJu aLa»a.^l iila£jjj LaLaja.1 l^jJauoiljJ tlijjill ~ y ~" 



' « i <i jj jj. QED sjL^' t^ ^-J- 5iUi jjSI (jl£« ,_jl ^i Richard Feynman o*- °jj^-* <i-uu >*jil1Ao ^Lc ^Vl II* i^i^i _>*-!= ^Hl 
J JjVl ol^^L^llAlix G. Mautner J UCLA. 
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aJlfc ^gj 4_L/L^all aJfcj (jiao (^iil c<— SJj-ajll jLuaJ j-« IIoIaSI A_laJ e^ila aj2 .iljj ^gjll CllLjjjill <_LLjj ^gjll 

4_jj1a1I c1iI£jIj£1Lj 4jj1a1I ciiljjjlaJI t_ic.!Ajj i Lj£ rj-^y lS-^ cAjjjIII 1£j-«Ijja1I jA t jlj-a jaJ ^Ic- lilLAj 

"<_ajju" ClsjjiJI j_a ^ *i ■ ^-ij La <J£j tli]jA3lj • t _ s _ik aJlfc ( _^i CllAaj 4 i^>^)]| lilJj j£Jj .aljjll <Ja.L SjLajl -^J^ 

AjjoUJU celjjilj .alLul ,-Jl lg_iJaj*j ( Jm 4jja*_iLa]| ClsL^aJjll /j-Aj c 4_jj jjjflr^ I <dflJC.| (_3£>ia j-a I i >»■» j 4_Ja*J 

.4_ud3l ^cljS jSjj t£ all ^ QED Jlj .U^boi ^Jj <aic-VI frLao ^ j^b^ £>^ '4>"l (jjj.iij^a clgJ 

.IjuOJ JT.Ml'lj .^JjJallj CJUjJjflW I ally ullj LjLalLS jjadjj • 4-joiuSj /j-S^J LaJ alii rt aJlx- ,—3 (J.*U.»J j-^J 

ejjjj^aJ 4_dliuil |_$jiil (J^JAJ Luli H_l£j£ll A*J La ^gjj Ljj^aJ 4_a.jj La^JC- (j£Jj t(j^aj^l pJ^J La^jc 4_ijilaJI 
a^Lail AjlaJI jiJLil cj^a.1 LT^"" ^r^J^ S- 1 -^ ^^JjLuaJI »Luaa>VI ^^Jc- 4_uijLaJ (_$ill JJjLlI 4Jajoiljj ca^uL-a jjc. 
La-lifr Jaia (_]■*> i in ^jull cj i >\\\ Cll|jLij j»a 4_jj ?l1)]jjjL]| ai& ebul Lulj <_L^aJ t_ fij£j .ajlj^ a^a*-a ^gje 4 «\lh<\\l 
jl (JjLvJ La-lic- <jaiij e^g-iuall ?r_^ajj . 1 Vnr-lj Lu^/I t"iK mi ^gjll dijjill AjJjjjSJ^I 4ilc.^l j-a CliLjjjall jjjjG 
UAJ Cll! «u i ii-n (jjlaj ClsLujaja* (jjlaj tS-^ CllLaJjojaJ] 4_JajjLa]| AS i aj i gj t\\\ Cll^Lfclijllj . tlljj JJI (Jjj (JiJ.1 ,_gjj 
(-ail pr^Lullj clgjtjJaJ ,-j3l Jajj^aJlj .Lui-a^l /jic- lga*-a.i A<\\\ n clIiLjjjSJI (j-a jjjjj CliLjJjij ^^Vn (jl JJJ^I 

. jj&I ^joiLo^I Jclijll lift ^ yJtaJua tU>L^j£j 
LaUaJ t a uu£j t Lj£ (jLuJJ Lulc-j^J J-aLj La^jfc LiiiJ ^gull dlljulajjl ^jjjoiS La q\ hj u> CllUl uj£j i nl CJ^Jal 
4-jj)j, mit, i) L^.ljJj .4 Mijq'i (jl (JjLvJ ailfc j-a f/^ Laii. (jaj2 i /ij' 1 " <^H U^ (j* S(«j^ lilLiA (JjuI .alLxJI (-i 
.^yi.1 jl^-a ,-i 4^j|j mit, il (_3^ 4-lLa^. i Ac JaSa j^ij t UJuaJaJI /g-JfJ j^J -"Sr' J-aJJ f'l^s- 1 ^ 1 LP t£& 
ISxaLjXll 4_^jjSj La-a ^gjia, 4_Cj|^aj A_jj^)C- JJ^I J-A LoiLS AjajoU (_jUI s.!^^.^! liA jj QED Lil (Jj-Sjj 

Luai jjSj (jl jjjjill jj^ LLujl 4jjJaLjll La|^c.jjjj£ll jl t _ s JJ ajLij jA a-uiVI Jj' <_j^ Q <— a_pJls .4jj|pJI 

(_3-ialail (Jjj-aJ t4_jjill jj^ dil <\j i aa ti cJ-^ c CliljjjjSJ'y Ij CliljjJjallj .^gjlaaJI aJLrJI ^.3 LiA ^j-joij La Ajuiu 
(jjj 4,^-aLtil JLiJI j^i ^(^ji (jl£ SOJJU a^a-a Jjia. ^j jj£I AijlLall jA<jJaJJ 4j^»j ^Lj L\ijL .^j-aSJI 

di|^££ 1 i^ti lg i^-it j (jc jjuj V ciiLjjjillj diLjjjSJ^/l jj LI <J^u •Ajjiaul Lj!>Lij ^gjajj ^gjil ciiLjJaL^ll 

4 j'it'i La jli cLjA^j 4jj^. CllLjJjill ^I^Jjl (_3£>ia jfr LjaaU I ^ > A-tt j ^)ijj CIiLjjjSJ'^ I jl Ujij LaAifcj . ^LLul 
.4iLUI Jiia. lillgail tcjlioS ^ a£j <cjjuoj ^LMI jjjj£1^I -U-alaj bjjjfl (Jlaj JjVI JLSJ^V : '^* J* -^ 
j£jj (.(3jSjll J^?Jl j-« ?TjjajIj LjAUa 4JjSLail <2Uall rt «\, > aj aj£ g jjj uulA 4 j'nqj V IAju ^)2jJ '■^■^ j-*) 
jl i ■ \-\\ Xz*\j jjJj2 jl A^.lj jjjjSJl ^^Imij (_$a1| jImi«\II jl (jLjj .iiil^ j-a ^p^l (aJa, a^Lja-a ^ jmi.W 4aLa*ll 
(jfc Lg_^aUJI (j^-aJ ^j iAjjI^aJI LsoaLj^JI x_-a LsAao /j-^' '(_g_>^l UQ '< AjjIjjujC- Cli nj \ 6^Aj .Lj|_ftjic- jj^J 
t <JjJa3 4 j'nqj jL) LjJ«-a (_Lal*jJ jl t-iaJ A_JL3 c4_iA^a£ LSjjLsxa s^A jl LaJj . CllLajl*»a]| j-a ^JJ-*^' ^- A ^ 1 LSir 3 
j-Jjj ^I^X- ?r h mi jX- (jn^Tn LaXifc jjjjS 4^1 mij (_$aJI (jjjJalLS L^AUa j_iiL-a La (■ l —ui i—ll a Xifc j-ja^ 

.Liic-I 
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(jool i 'r-ie\\\ a^3 lIiLsjIxaII eLjja jj q '*^* ' "J O^-"' etaLul <JjL*J 'LS>^' ^-^-*'j '(JJiJ^Vl (J^J 4,-iuijai /-i 
tiL ml a£JJjla»a AgJ-JUJ '-^P-?- j-*J •'S^ ^jjj <— aLijSlj aJlxll (_>uual ljj^jla-a <_)al (j-a Ajjjjjixll ojA I g \ ft Vi ,-JJl 
. L$JljSil jil<aJ ^J <XxAxj>\ CllLajLuall jl 4_}3 jjjj ^cUI a-lfrllll ja i ^i ^gjj JJ-la. t— jjl£ ^gJ Cl)Laji*»a]| 4j^laJ 
^JajpJI JJ-la. j-a (_>aj^ijai Ujlfl 4a£jl 4j^]aJ liLuJ ClVjLa-xJI oi& ^gJj '^W Jj-oAjI ^i 4 Jijjjj jl lM* U^J 
.(_gjjj| jjj aluJl 4Jajja >j^)J L\J^jla-a ,-i (jjjjiutll jjill s^j^ (J* 4 I&Ijjjj ,-jll <JJjiJI 

<_pLa (j-a (j-Hi *^-y3j (j-^*d « '^t* JJ* ■ ^ j^** cs^ L r 1 J~*"' « ?■(— kiS AjxjAall AjjIj i'Tit.I) jLuel (Jc- Ujjsu 
. Liailc- j-a <_Sj]La sj"" 1 ^ j&UaJJ Lgjl j-i-ld <_g-Ja 4_xajAaJI ^jAjJall i " 1 ft-s i ^"1 cQED _] 4_JjJaj]| dlLaijjtJI 
(j-u ' . 'g ' ajij-^a <a-al3 4JaaJ cJ^?^ jl 0-^*2 4-i\& '7?-Jjjl J_>^ Pj*-" 1 ?* • ""* a cP ^JflUJI ^ufr cj^ll jiaJJ Lajj*3 
^gjj jjjj aiilill JJ*J ^gj^l ClsLjjjill j»a ls-_>a (jj •(J-' 3 ^^ 4jaAa*jl tcjjuJ jl t t _ s XilH s-lj^JI fjk pj^ Ailai J3j-a 
?l^jJaaj (jjiascjj jJA <~3 cjjjjxj jjj 4J^iJl j»a <LlJUJ<aJl CllLjJjAll ■> H» ft ej_iiLa ?rla^3l JJ*J LLala .<JJje 
"jjJLl" ( *8j^ . JJJJ jl ?rLa)3l JJC jaUJ IjjjLaJal 4-aljJ ?rlaj3l Trhm ,gJI lL* 3 ^ Ljjfr Ijjila UjJj3 (jl JJJJ 

?aJaaim <£Jjl jLoaII 
Lljjj J i^j—Lllb^J—^ q^-s rt ijl>^' L5- 2 CS"^^ LS^ 2 ■L«Jja A_LLai«i CllLjjJjill i^S La C^^JtlljJI alL*JI ^^-2 

4j| t a mi"^'i t jjja <\ll ^gi .Cli|jjiiaJI s^A l$JJ.uu ^^1 Clil^ji«all t auaajJ l1iU|^. , ^I Jajj (jl j^-aj j^Jj . A alia ^ 
4JjLaia ClsUjJjill (_J£ U^j3 4jt_iil 4-aja. (_£l c jjill (_gJli.l ?.jjJal .ililu j^j^a-aJ ?rU^ll j-a AjUaS ujjj IJl (Jtt 
allVl idUj .^gjjaJI (jjil£*j^/l ^g ft i in /c-^l yAuaJI s-lA /g-ic- (J ' ^^ '' *-JJli niil^£ 1 g W •> J jl >» JJaJ m'l La jAAJ 
ja*J 6JA sjjJall Clll <u i ii-s j-a <il«-a 4lm'i jl jjjjli«aJl t '< ujj£l c4j^>all CllLjJjall ^ i aaJ <JJjjJaj^£ ^-ji^ 
(JjlLa » j cprLk^ll J-«J jj-^J^ U-J^ ^ ' ' " . j- 4 1)Lj jLjAJl ??JJI l^li . A nt ft 4, j ni'i (jjj£xjj I ajgj cprLkjll 
LuU c4_j^aall 6JA L^jS i_gj^ \y* U^ ^ '(j^4j • jLL^alj jj.ia.lj j-a 4jjU 4jjo»J t Lou£j ^jAifc (jn^t.'lj jj4i^ 
jj.la.lj <jjLaJ i^jJc- t|_gjji.l jju 'a_ya t(_L^aaJ LJJI t a uS£ J jl jS-aj^ . CliLull 6J^J t ftjja ft '-ry^JJ ( ^ c - U ' ^^ '' ' " 
I^-Jj LaS t(_gjji.l 'a_ya (j-2j c^»^M^M : z^— Jj La£ aj-a ?r Jj-ajil jj-^J jl j ^ftj j-^J ijLa (J^ U-Jvia 
Jjfcj <J^>ajJ JJUjll 4_ljlS-al j^a JJ^I L5^>^ L - 4 ^-ii^ 3-f^' jLLa^/lj jj-^J jJ tiillJ «i-*Jj .MMM*^ 
jljjjVI jl 'o]j-a]l jyp- (_gi ^)ila jjJjS "j|^" jlfl H-llljjJjill Jj mi-\ \ (_Jjl*JI liijLodl (JjIjS j^-«J <jl ^-«j .^_y\\ 

. Ujljjic JJJJ 
CliLjJjill A,\ > o*i jyij jl j-^-«J ^-Jl ' 8 uSiSj i'ajf\ ft i nil j-a jjj-ailj ? jig i ^l^/lj jj.la.ljJI Aj-uU JJ^aj (_5jJl La 
/O » j-a ^IJJJ A-mSjU^aJI CllljjJjill j-a sjajl jU cAajlaj jjjJ Ljj*3 .?rla^ll <ilaj JJJ*J JjjJJa jfr Ajgi£jQ<aJI 
(Jjtaj cj-J^I LoAflxJl (_5-J*J Lilaj jj^'VI ?rLa)ll jl ?rVn mj jl <Jj3 (j^Jj . X) ^ *l lAjljji-a (_gj i s-fi A.\.n\\ ^jjj 
i ■ \ r.^Ajj jl I JJ» JaJ i ill Llj . » J^aj Jajj^JI ^—11 JJJa. j-a Jj*J JJJtll jl t a uSSSjj c<jlaj JJ^I Liajl prLa^ll 
(_JjJI ?.jjJa]| <Xjo»J jli c^p^li JJ^I Ajlaall jjjJ LjJC- 4_j| t LJJj£jxu LjU c?rLa)ll Ajlaj Jjjjij] JTJJ-a (j-ajij 

. 4jj"i 1 1) ft Ajjja. ClilajAJ ^-i Jaj^Jj aJjjjj cJaj^Jj ^ijJJ <— Sjjoi jn^t.'n 
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. I.la> \jx1a ,_j^aj| (JjA£*j^I jjflj jl Jj^ic. cl1iujjj3 (j-u *^Aj CliL>j-a£ e_ajJaJl jLufrl ^—11 jollalxa u£ lil 

(Ja i in ,-JjjJall uiiilS jl j^JJ l.iLai jj i aid] jJauJalm ^jAifc c4jljaj U^ui LaLaJ ej i >\ II jj^J ,-£3 aJlstJI uM^a> 
Ijl cuJajl e_a£ J^'j • l -^l-£^l j-« >^J>J 1)4^ f^ ■"')■" LiJvi t Clij i ^>U ^)jfLaj .■>••> i ^-»<m oLujj dIj iCliujJjaS 4-ajaJI 
j-a Jj_)a1|— (_g_jil CIiLSj liijl lij) .<cjjoi JJ^I 7t 1 1 oJ (j^lj tl(S mij ajalL ^^SjJ ClilSill jli cs._ajJall pjJauui li*2j 
yAUa (j-u JJ^I (_>*" l-^Aj .<JJ_jj^all 4-ajaJI ^^JJ ^J_)J (jl t ■ taJ 4jU — Ajj^jJa^SJI 4jlaJI qa ?-_^ajjj CIiujjjSJ'^ I 
4—UjxJI 4-JjJaJjl :QED l^i_^ajj CJj_ilJ (j-JJI tdlj^jJal^ all j-a <2v_jJalj <Lo»Lai <j-3j ( • AaJj-jJajg^il jj!*1.m'nl 
'**<»«»"» ■■■"" ajl.il (jl cAj-aj^SJl ISoauj^II jj i "JjJJl (jj 1 "^'^ *!' j- 4 «^'J jAj t jLaJjS ^jLiujj j^S ioJUulj ejjJall 
AjjoiLoj^. ^>j£l I ViJ** , .l U*">'' U' ' ''* '"*"' ' "' '*" ^' LH^'J •t^JUjpja Ajjoi jl 4 m<\-s ,_3I r I jaj 1 Vncl C iu£j uj ,_2 

.ClLjadJ <JfLi ^jic- jjHI (_$^la>VI ?-_jj^ail 4j}j 1'lUVliii 4jU cl!^^ 
(__jj£ cij^ic cClslijJja L& , <v i .n ^^all 4 j<\Vill ClijjLvij^l oi& j-a jjSij s-jj^all jl£ lij :<LJa«-ajl <_j-^ l-ifl&j 
<£jLoi <J.1*J t ij^j ?6j)_af«J jl ?rl^ll jfc ^IJjj^/u f.l_4jai t jLaJjS Ujfc> ta^ "'UL)^ '^V cs^ -^Si-a /»J ' "•> U-**J 
(J_uijJ jl C^^-aLa^/l ?r L mil ^jjj 4jj_^aj ^aJ t jjjjill ( _ s -k- > -1 3>j3j Ajl J-i-JJ ?^l-3kjij 4 ql"i-s «\ll ClLilajjl A— a 
(j£Jj .4M i in (_$xll jlm«\ll jji jl ^ J Ki ' in i " ua J CliUjliull i . ) m^j aj cprLijII AJUij ^Ia (Jjujjj Clil i aa ^ 
(j£-aJ V ^ K mi ft A-a liljlLoi LiJli t jl, tm <> j-a pjj (JLuiju 4 aJja fill (jjLaC^/l ^>J-^J jl jjJjS p UaL nl Ijl ^-ja. 

j| L-iaj l-gjli '^y-^ , ^t l j cJj-^*^ i— boillail cjajll ^ji jjjjill ^jjj ^j*jj ?rl^ll jjc SjLuij jaLoiJ ^^£1 :I^Jj1Jj 

. »j i f~ul j-a pj-^ul (_$l CjjJ_oajl 4xjjoi j-a ^>jSI 4£jjo»j ii]_^auj 
jli c4_^alij| Ajj m 'ill i^lgl'lj (_£JJI cj_ajlill XJa jj^J jl (j^ajaSJ pj i ajjl 4Ja^LaJI C1i|jUj , ^I (JLuijj jl LaJ 
slalu jj^J lc^'-tO rj^ <-W^ L>* 4JjIaL« ajj i ^>; UjAUa 4JjLaia CllUjjja (J-al*J V uLai jj i n1*ll -ij^jil U^^La 
.jjjtiajl (jjasijj I 'il^ -^ ,Jc- Xalaj V Ajj^aULa t jVI /eJA <— Sjju LaS lyAUa - 4jjIjj^i*JI (Jc- o^AUall 4alj^jaws 
V j^J -^3 ' a i ajj .4jjj^aJ (_gja.l S)AUa 4jl jl '^^JJA (jjl£*jl (J-a*J t aj^ ^Jj^I <jll pJ-^SJ Jjl^J V QEDj 
jl _aA 4_J dUall ^ jKl m'l La (JjJafilj CiillJ jl (_3J>iall a-i^ /j-3 /. i ^»ftj C^)ALla i ■ I) m Lajl jjJ tjjJjalli .jjajSJ 

. dlVLaJa.VI l— Autfkj 
AjjaUjlj JJ^I AjjoiLoi^/I aJj^.jll o^AUall t a i s\ ,j\ 4jjla«a ^jia . CllLajl*»aJI ^jjt-alaj AjjgUjU l^a. <J£)C- AjLi. a^A 
j£-aJ ja i iiq"i AJ-iiJ jc 3? , ' £ ' 4JfLlj cA-jjl i ^>^i I lIiI^jjj «_Jajl AjjS (JjLoij ai*JI ul a^ij t4jnnHj^£j| (_^l cLLaiUJ 
<joiLa jj.W Mij Clllj,, i ^Ujll p.LaJCj CaJL*JI i^j-lc- A_j-aj-a£ll liLj^L i_JjLao Cj-JajS Xlaj .Liljac ^^S A LaJJ jl 
jjAjl liljljlj . jj^li jj^I 4ij*jJa ?r ; i ^i"i lIi^/^IxaII t ala 4JI j-a La pjj t a i a j Aajl£-aj j^lj >i^J CllliJalj^ll 
i ■ 11 mil 4j_ofi.lj AJaJJj-a jj^J jl > . 1>J L*)l jl ^^J>« Clul£ eljjoi taJljjtll (_J£ ^^3 Cll^ljjaJI jl -»g mW a^J UJ^J 
lilLa (_Lj|j ^jIjJ pjjJaj-a n_ljSLi. jj_ioi2jjj]1£ iilujj^/1 j-a \^ mq'i 4JUvil ^-3 j_a£jjj coji a^j.\mftll A ^/lulj 

a^il 4_^ diLjll qc Ijja n jl jjjjLjjall jLlcl" t UcaJlo Jli Aaa .^ Su i nXS" ^JbjjaJ <jLUI jlSiVI t lilLajj^ 
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". jjuil (_£jLajil JJjauil i a$£ ,JI Ijfauaulj ".LaLaJ Lj-ic- Ijlio pjJI p&J-* J^-^' j-Hj '^Lcll 
(jjjJalu Ijjs> Jjjjl U^ "'.' Lujj (jj^aJl LaLaJ &jl i >yt\\\ LllUjJaUjll jl <— kj£ sj^ul p jis*J VI i_j*j^all (j-a (j^ij 
f.jjJall LjjS ilh.^j ^j]| <jj!)1I jl <LjjjIj]| (JjjIaaII s-L)j3 ^ >1*JJ . ClibjJjallj ClAjjjjfUVI LjjS <Jc.Ujj (_^ 
(jjill ^yi LajjS ajMii (_£jJI f ( __ s _J-iV I j-^JI l-^ 9 ) ' A'"'.' W 3 U"^* 1 '^ cjT^ ^Sjlr' LSj^-"^ (JajAMul 4jjjj) a[yA\ ^ 
sjjJall pl*_ii — .-JLjaJI aJLtll ,_2 t>\jj La (£-"»J (j^Jj • '-r 1 J ' j£ pJ-^V 1 (3£>^' SJ ' ^ " tillmJ IjJic- ajLoJI 
<LjjJaJj ^^1 j-a^l 1-iJ-a JJJ ^Jjajull 4j| tQED ^k c jLaJj2 J$-±alj .ej^all j^>« ^ AJJala jfr jn^t.'n (_jill 
a^jila AJaaJ <J^ (jfr jjjj Lgjl jjs. (-11 c4 IjV'i m jjjj (jj_>*»J |>"i <— Sjj^aJJ ClsUjJjall jl (j^ajjij jl i . )-\\ if&l) 
Cil\j\.t»t\\\ j-a .Aja.lj <_J£ "<*_ui" j.AjsJ tQED (jljlji aljJVJjaiLj .VLaii.l .IxjVI (jjjJall ,_ia> 4_jjjs«a ca]j-all j-a 
jl cajjjtiail (JjjJall ojjfc CllLtjai x <\Vi LaJJCj . ((jjjjJall ^Hj i^j-S jjJj^l 4-^-^ jl 4-JJ^-aV es-*^i>^ J - ^ - ^) 
C(jA£j«jVI 4_Jjjj JajLoJI Ajjjj <j2 (_£jLuij (_£jJI jLuiaII 1£j\j t jjkVI t _ s JtIj Ljjj£j L^ia ^L£ jl .lao "(j^> 1 ^i'qll" 

. iaisi\ Cyty' m^ lit)* 1 "' * "J lS-^' iifcLr^' 

<-alfc JjjJa cjj"" ^LjjjaJI jl ,_jAaj| (JjA£*jVI j j 1 ajgj "(j ^11 ^>qU t a 1 <al" jLaJjS 4ijJa al^ajjoi) Ljajl j^-«J 
(JjjjJa (j£ (Jj-sVi jl LLa i n h j c<lli. <_J£ ^-i .su-a A^)J <_>^"^ taAic AjjjLa sj-ail (jUu j^jj DLa] jl Ajjjj^. 1 r-i 
i jLS-a^/ 1 jAIj ASM) ^-jkjllj . 1 1 'r-if \ UjjJaaU ><-a I ^ ■> «\-^ '1 jl LLa l_ llLj aj ( CllUjJjill lgj3 ^jsUjoj jl j^-aJ 4j£-a-a 
. f.jjJall 4£jjoi j»a ^)J^I jl Lpl ^-CjjoU jjjjill LgjS lilj^JJ 4ajJa|pal Cll|jljawi ujujc I .J x_JaJ jl LJajl j^-«J 

aJlxll (^i sj^j (_$iJI jLoiaII *- a ^3-Hi 'lS>^^' IaIja,! (_j*ij *— '^>^lj 'l£>^' IaIj^I ciiUjlS-a'yi (j^»*j jj*4j 

|j^.lj UjJjS (JJaJU jl UJjiJ j£-ajj ,4|^ ^aLoiJ ^u) CllUjjjill i^Jc- 4JaLa»jj (Jjlin V j' aJ03 <ijJa jl 
Xr^j jjJjS "•— sjju" <-_aj£ — (-Lwa^/I (JI^jJI (Jl ^'jJJ (c^J '(J-HJ • t ^>JA >^y J^'j '^A ^Lw Lp-? J ^ a p' JtJ ^ 1 <j-* 
^—ijj IaX^.1 jlj cX^.lj CIlSj ^—3 4_j£-a-a jjj m j^ aJaJ mj )j-\j ,->j ua <_A-^' jl (j^ajJlaJ jl i ■ 1 ■sj~i— jAAj jl 

■ t^M^ill jL^I tSjlS c>VI 

Lj^aIL 4 1^>J mjll <JUJI 4_jJ;.i Oj^J LjS Ijli . CjLijjjfir^ I ^Jfc L^ajl (J iLjj CllLjjjjill ^Jfc ?t .^ij Laj 
jl 4_ul£-al t a j 1 Vij 4 Sjaj j ^flj (_3-JjJa (J-S (jjjXJ jl i . 1 aj J \Vir. n_i ^—ll I 4 h'q'ill j_a iilj ajj jjjj£l^/ 
jjjjflll a. i r> 1 r-i j LaXi*3 .dlljjjjill j-a ^Xc (_gl (j^aLaJj i " 1 ■> n jl jj^-aJ cJjjjJall ^I^J-al /g-ic- ' jj_>J^"^l 
<_Ja-aj JJjJ (jn^t II i^j-lc-j i^j_Ja 4_jJa/sj ^—3 Ujm jl jjjj c4_jj.a]| jjj f.ljjjall jjj|_ajil liaj cLa^ili i jjjjij 
(_>£ jl 4_iilfLal UjUjC-I ^^3 *_jJaJ jl 1 1 ^->jl i ■ 1 aj Ix^Aj • jjJJ^jj-Jj jjj-^l j-* •— '^-^ W'J l) — OJ-*J*~ * J- J ^ a 
UjjJJJjJ jl . JJ J^. j-a UjJj2 ^ *\ iTij\ La jJaj^aJ jl j^-aJ ( HiJ^jjiJ ujjjSJI Trlmj ^aLous jjjj£ll Aa*j jj4i^ 

.QED J jLaJja 5x-Lu^a ^ji jj^I Ajjjc. jj^M ci*^ l-^j »^mi1jJ cjajll ^ £^}jfe La Ljjj£1j ^il^j La 

jLaJji Jlfl ^gjll 4jpalL t"l . aja ^^jJI j»LSj*if I «_>s Sjiu (jijJ bl^fcl ^gJaau c4jboili. 4JIS QED jjSJ La jjL 
(JJfc t(j£ij .AjjjJaJ a_)*jai (_^aj£. (_£J-aJ (jn lajl (_>"JJ /Jl < JjJdJ^ J j^ 1 'tsLowUl (_>«jaj jl /ijn'i aj «ij-a]| jl£ I Ljj2 



67 :"V=- ^yi 0° ■ '''• ■ jW fLij^ 1 j. Aaj\uu ". Night Thought of a Classical Physicist J Russell McCormmach. 
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r-j^pJLuiV 4_jjjIj]| (jjjlxall ^jJ 1 g «\jW*i (_g_>^J LajJ Cjjl£ ( _ r j]l AjJAjaII CllLLataJlS c4j_iJaljj obi .^a-a QED 
j| ( _ s Jc cQED ^^S c jLaJjS J-"-*aJ ?LftaJ btllj t a i .-Vi lia> Igjl jl ?IjjAj 4_ru*Sill jj.laJlj A_j*jjjj1I jj.laJI 
(j-ajl jl ^gijCjjjS J^> ujJ i^l i o<\j La-lJC- <j-all I&jj ^yjll T-ji (jujl aJ\c\ JjjaJl£ 4jji ajjl jA jJall jx JJJ^JI 
(Jjj id (j£ lia> iA\ mJ La /Thu jX- Jj-J^ jjjj3 <J^ (jl LLJajjal Ijl h S3 I g <\g^ >» JJaJ m'l (ejjJail ,_3I Tult 
^-Jjjjjll aJLul '"'■»■'*' (_gj*l 1 1) fl IAA (jl j-i-JJj . I.1A <_>^J jX 'e)^lx Uji-a^l jj£j jl j*— Sl^Jl I laa (JuJJj .AjfLax 
.llallxl 4ijlLa]| jjjljill LiuJ Aj-aj-a£ll jjjljall e^A j-aj . A <\\")^ n 1$Aax1 liij <J-**J (j,^J'"^^ 
jjj^ln jl jjq uJJ^J .Ij-Isuj t(J-a*J <— oj£ ^J-j^J jl j^-«J < W"I jj JjaJ^j LaUaJ jj.uj.1j f.Lai*Jl jlS cLaJ.13 
<_£.iJj •(^*J l^-» "— 1>*J ^ (j-^J L - 'W^^J ^^ ls£l\ 4-jJaJJ (J i .aJJ Uu2j ,AS^\\ ^^jiS CllliiJalj^ll j-a llui 
I'a^J^aJI a£JI AjjlaJ 4aLaAl (_£ill n_lj£b> ^gJLiJI jjjoi2jjj]| A-a <_aJal*jJ jl jfLaJ c<jjjij| <UbvSI a^j jjflsull 
• AjioiLll <-a^SLa]| AjjJaL^ll Clsjjj^ajll jaj jj^li JJ^I s.ljjjill CaJaajl" CT-LajjS lilLa i . uS "c4jlta> (J^Li." 
Aj^IjILj cAjSjjoi^ISJI ?.ljjxa]| Cls^/.iljt.a (jLaC-l ^jjj jJaJJ ^^£1 ^u 3 ^ Wl>^ ^-"' jj> ' " *>"•> j^J pJ '4-J AjjoUjljj 
jl£j .4xujIj LAjSiw j-a 4 ^^ jj£I Igjl (3=o _>L)^ CSI) l^ c<JJjja£La di^^U»a] 4ajl^j]| ^J^l ^Jl <_>*u 
LgJ jl£ lij CjJjjjoiSLa Axj Clls.L> ^^lll s-ljjjill dl^/^ljt.a (jLaC-l ^j JJaJJ jl <i<s j Sajgj jl ^jjtSljJI jjc. j-a 
AjtjJaj ClljjAil U_>^ ' ** ' ^ .' ^— * U-^HJ j>^ '^-^" a1 ' L5^** ls^ c ') '^J' ^*^J 'H^ '_>*«' ■^Vg-J (J ' j^J (=Jj (JLaC-l 

(".alSj^lj j)j* Mij jl£ Jj *-U3^' CS^ <-5^*^ U^J f" *^' ^"''^'"J C5^ "™^ C^LSj-aLoi 
jj-S C1i^£_i1a1I (J-aJ aJaJ ml (_s-^l 4jK i^iti (_2>ia j-a a^i.lj ^?«a ( _ s Ji "(_>a ' aSlj <-_LJal" jl-aJS A^jjla jj 
c^^jjuJjA Cllljjq i r-i n (, «\, i in 4jjJaUj (JjLaij aJaJ ml /c-ul <xaj-a^il ^>AljJall <— L^aj Uiajl jS-aJj .a£JI l£jjl£j-a 
dlaj i ^ilj . (_5jLaulu 4jjjC.j UjJaLj <jalSLa l^Hj . ^aj^jjai CllU>j-a 4 ^>J^I <— SjJLaJlj ( *^j|>J^ Aj\^. CllLgja'J-aj 
gj.v.iujl jjij«J j)VI J^' ^.>"-»l Aj^jJ ( _ s JJ Aj;T.mll 4il£3l ^i 4JjU LaU. SjLa a£3l Aj^kil AjiA^All Clllj jnll 
^^3 pj^so c4_ioiua u-i^ 3 .a^.W ^ lilj^j ^J-a^ jl !■> i 'r-ijA i^U*i<\j |^jIc- I «\j i aa jl Ujiil j^-aJ V nilb *-aj .^-iiaall 
jaj^jj_ii 4.1I.1J ^J-a-a c^i.lj CllSj ^^3 4_i£-a-a]| <£jxi CllLj-a£ jl 4_i£-a-a]| AjtjJalj-a (J£ LujSj L^j3 -la^jj AjLi. 
jl 4_^-ail jj 1 ^>"i . (juLjill ?. j^.U PJ^J LaXic- (C I 4 1 a i^il£j a. j h 1 r-i\ LaXic- h S3 4 jW^ 4_ aj2 ~l ^"uj • 'L^t'J^I 
^gJill AjK mil ClulS LjIj . J-gJaJ jl (JjS cJJLa-a jjc. (a-SJJ A aJJOjl j-^J 'LS>^' j' ^^ i^j- 2 (s"'*'j ■■' ( -»J maJI 
<jaS jl *_iJajAll t jlxajall jiJlA j_$X^.y <1^ J^' Lu3^*-a Cijl£ LaK <jl ^^-IaJ CllU, 1 ^IjJ^I jli i l^-a^au_ia»j 
i_ajju jl A-JaJ m'i V liili 'La ij 1 ii-s *_Jaj-a <3Aj J^aj LaAJ*3 .AAi (J3I ,_g_^i.^l 4 ajjll Lju3j*»a CjjlS ciijaull 
4_3Uallj j-ajJI jl I 1 ^>jl J JJ3U (_$Ajl 4* JJJJJ^J 4 j'nqjjUl Iaju L*jJa jA IxAj .<jSj^. 4£j_ioi ,_$^-a jX- In m 
j£-aJ c4jjLa-a AjjjJaJj . (juoaJ Lgjl Jjij jl c jjjSj-ail j>aj i I n lr. i . 1-^jj .<-a-aia CllUj^all j-a (_£j^)}\ jrljj^/lj 

.Aajjjaall UjiaJ A^=lj i Ac DLaJc-l cl!iU>ja jl Clil njm^^ sjjJall jAjj jl 
ajUdl ^ji cliA t5 Jia> ?-dij «_L (_$UI JLxll jX- Ixa. 1 SiUa ^ <j3 jij-*J l5^JI aJlxll jj^J jl j^-aJ ' L& 
j£-aJ C-XlS jjq mi^"i 1 aj jJ-iil jLfaaJIS t (j^J L>~i ' ** ° '"'^ ■* J-«J L - J Wr L J <j-* ** ''"'^ "■ f.Lui^/1 jAjj t^^jm^A^JI 



68 o*j±) :^>J" f«^ <j' (Jj j ^Li^lij UjjL Jseph Schwartz ^ °'^> <jj^=JI fLij^ 1 4 l i ^. .« The Creative Moment 
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4_Agj ,_ll 4_£j|.i3l 6.1A (J <\^"i a£Jl 4jjiaJ jl JX . LLaLal ^jJljx jA La (J£ji /j-ic- (jM-Hj LuIOa (J!j-"U jl 

.-LaS jL-afr lJj 'l!^ 3 lilliA (JjoJ ^^jujC. 
:»_DLa JJC- J-^-iy ;»-">l jAi '[ ^ '"" U-i^J L>HjLa LPJ^ r 1 -" 1 ^ J-W>^' -^J-^ L$-" 4JJjJ*-« L-liLai 4_a2 (jl 
IfrJJ uj (J-AaJI J-^-iy V '^^J-"^! •*- 1>^' (Ji-">l .1JC. (Mi nlla A-Sj-a j-a3 -^W^J-f^l (^ Pj-^-J^ (j- 4 U-^J AjjojjlL 
4_jj2 ,_3I <_L^aJ La.AJc (aJiai (JJjjLj JIaj <_Jjl^jI (jjjiai ujU '^j|>^ Ji) ls^ ' l^' 'VLojui UjJaJ Ul j^Jj .oliaJjoU 
4-Jjjj (j^a <J_*aJI UJ-^>*^ (jJii-JJl J^'j • jLi*ll !■' 'J , ^ K mi jj-JJ i " Ua Cf.r)jJI ,gjl jJaJJj ja Ij *i j^ jjjLoi 
tj _J££ 6J>Jj AUaJul (j-a ?rjjjiJI j» aLj ni'i r'n^. <j->^' cr 2 3^*** cr*^* 4 J'-' 3 ' ^jLi& <j^ ;»l^ La j^j • t ^y-^?^' 
Ij^aa-a jjjJJ (jj_>"Jl j-« <-^Lj*JI /<i cii^y U^' CISTS'* ' " ft '^ • L-AjLoi (_lf?J ^J^ ^UU " b ^' <^L\A '"'"'J' ^P 
U' e<"^ (jj^'" 1 ^"'' u^ (Jffij ' " "^^ ^-*J -aLvA O^J^' t*-?*LF^ ' " U^* 'SAPvr?* (Jj^ ' " -^ j^J P^iJi l^jhl -^-ii^ 3 
. Ig.mq'i 4jiij^LaJI |_g j >lai liila C(ja.Luj eljA JUala ^ e^iiLu AijS listijjlj Lt»a 1 tf <\*X I lij 4j|j ^Lta> lilliA 
(j-u A^lj <_J£ LjJ (Jii «\j <«-^' U^IJ^JJ L-liLui jaLal l-^J-2 -(JlJJ ■^>?- 4 CJJ 'U-f?> <^L\A (jjiu taSll AjjJajl U3jj 
(jjjJall (j£l i_l£jjj£ c^aJulc. I gU n jjfLjai c4jj^j <Jjaa J^l"i« '^J^J AaJ^9 UxiJI j^s jjj^J JjAifc t4jl<\jio-^ 

. l^Jj^J (jl j^-«J (c^l ^ j£ <\ e\\\ 
^juJI (_gl cC1iLj£|jj V '»"■»■■» *_Jalj-a liljJAJ ^jull UjUj^I aJlc ^gjj 4j-a^l^JI jjx ^jJjoiaII I^A j-a (Jj^aJ <_ SjS 
(_3ji ^ JXa 4_xjjjajll lSjjISoaIi ,, , a. i aj /j-lc-l c$J^- ■ " < jl j^-£> ^^^J^- CliLio^j «_jJaljx tAjgiiu Cliijll ^^3 ciillLaj 
(JjlaJ V liallc f.[±M jl jOjj liLal I^yjaij QED Jjbao aJ La Ljajl liLSJ ?4j^jllj ajij ( Lj£j .a£3l jjjlji 

Aa> (-3 4 i ;-><Uc- i " 1 1 in I t|_g^i,l 4_^a,u j-a '/j-A cLsLaJ ^qh-^ ^ jJJIjS > . UmU (jlil jJJIjill a^2 jl c<ta,U j^a 

ISxaljjallj QED jjjljil J^-aj (.5^1 ^jj^l oj^ ^ "J ' ""> ^J • l - : J^ a u-o ^ii>« Alal£ < slaj <£*£ liaiUi . l^jli 

^gjfc Lj^jiJI J-aao ^jJlJI Cf.Lxaj£ll jjjljj] JLjtLaVI (^-JC- CjLaJjutaJI J-Aaoj Cll|jUI CllXao 4_^<i_^a£ll 4_jjjlll 
i uaLjljj_jai_jjaJlj tUaLjij^j mil jjj|j_il (La 1& ^^-il CjJLjxa'VI /j-ic- CllLJjK t\\\j i LjaLjljoJl jjJI_aJi] (Jl naVI 
4*Lalla . jlfLa J£ ^ 4jjUall jAljlall silA OaJ jl j£«J t^^jnC^I JUSI jc ijjau JjjjiJI jj^j .jl^ajaVjj 
j-a 1-lJ^J >-JJ^a, jl <JJ-^I j ^^J V (j^J ' (!)..'?• ' "^ J Clljj^j jjaLjjXlgJI Cll|j^ ^Laol j-a l.iVn c4_j^al_^i, L>^ 
CIijjUjI c4JaJja»j jjjljil Jii <\j w^J-« U^J tCjljjJ i ^>r. /-ajjU /c-iil dsuj^Ajl U-"iy 'pta-lil /gij .f.us jA H2O 
(jc- al^a,U (3i*-« lIAjjJjoiaJI sAA j-a ^a,lj lPJ • y^JJ Cf.lS^j cl£|j^l Ig-jAujJ (-all CllUj^aJl Uiijjj UjA^j Ajj^. 
.Uai_Jaj o;|>^ is ^ 1 in 4jjUa L^al_^i, dj^AJ "^ijL. ^^2 lilliAj UA >iil^JJ /y-lil juul lIiuj^j . 4 jaJ (_gj*t > n <\ ll 
jl LilS jJ LaS LsLoj (-l<-a jjJ jjSjjoi LLa^lS jU cJaijJa jl \)[)^- 4aj^ Aj l^a,lj I, «\j 1 aa jl UjSJ Laijc. j^ij 
. \c| ^gjj 1 ,1 A i Jaaa ^SljJ /<•> 1 1) 'la (J£ (j^al_^i, t>±$& ie-La jA f.Lall ^(_g3^ jl /j^-JJ ^ ,"1 alj l-i^j Ujfi^aC. 



' (>! jjLjJI Jj^ill : j x£ll 4_;jiiil 3jj,L^ll till j;^^! J^iaii (jjjj. Paradigms Lost -1 John Casti i>> (j^^ 1 -^ 1 J— ill j 'The Character of 
Physical law — 1 Richard feynman j 'Quantum Reality —1 Nick Herbert j 'The Symbiotic Universe — 1 George 
Greenstein j'j-^j 'J. M. Jauch :Are Quanta real? ^-i * & ^ 1 o^^ J>^- ^j-j-jII ^?- f-3 ^ij .Quantum theory and 
Measurement J John Archibald wheeler j 'Wojciech Zurek . 
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AjjV. i ^i CliLaJU-a taLojll (Ji_uil ^j.3 .CliLiill (j_a Lj-^>A ^L i ill i in Xaj Ljjli c^j-aSj i_ij_uiLi. <_£/Li> LLaJ lij 
jjj.1a.Ij <J_ui^Liai (j-« jj Sju^^j i ^1) 4<_ fijj^aJl c jIjx.^1 - 4_j3 S/j-j^ (J-S c^-jLjj jl.mn (J i aJJ 'e^£|j CliLSlijj 
4 ( _JCI (_gj"l 1 11 <i jA 4 )£ <\ll ojA Sj&Lui A^cS /jic- '-r'J^^lj • ( __ s jLJuji J^KkiII JJJJIjS <jA f ->^*i ,-JJi jjjjljiillj . jU i ^ilj 
t jj-a^l o-lA jj-^ unjj . (JJjaJjj ^in 0^1 <jjla A Hj mi J-aljl <J-J jjl 3 i ^Ij jjJ.1a.Ij <■" \ unl LAJj-aj Ij-JJAJ JJ^I 4-*J 

ajaj mjj Cj cFOR T RANj cBASIC <^«^j]| ciAkl <JfL« ijJLaa <_j-3c-I CiUu U-^l j^-y j' *>*^ £ J '"*"' * "J 

Cllbjl i ii <ill olA (j-a <j£ (jJJj . jjIjS i_jL*J|j c^-Jjjj cA_£jjj ajjj^aj t CllLaJU-a 4-aH 4_ju£1 ajS ^jj^VI LAjxIjI 
AjjuSiJ ^/ jJljAll A^xl ,_2 jjj|jii3lj .,_gjjkl ,—11 (jJJji 4Xj<\-^ n j_a aAJJJ - aAjia jl * fl-^ rt <— «joU — ^-aUjJ liiuA 

j£3j . jlL^Vlj jj-^jil JSjuj jl 4*?^ '-^ ciA^ c^ 1 ^-^ !>**" *^ ^ c^ 1 ' FORTRAN 4*3 jjjIjS 

<_L-*aAJ cjju-"i uSjj£ j-s^j Laljc." - <_!&! (_£j"\ 1 11 ft (j-a 4 ^^ «\1) jjjljill pAJJJ (jl (j^-«J AJli t Jh r-i\u I 'il <\->"i ijl 

.<LjIa 4jJUJ 4,1 i ill i ii ^-"JalaJ \ > (J Je 

(j-aj*j r'n^ t!h«\1I f-Lall ^gjj t(_3-ac-l AiLous ^j diLj"!!!^!! jaJ ^h ^ iK<\ll <JjLvj Lsiic. diLj* i ^11 Liuj 

U jOSj <U*jI CjUuLlli .^1 1£jjI£ja <JU ^J SjSlillj ^^JaiJI CjlilSj J£J2 ^1 jya&l Oipllj jj^iUI 
<Li ^^i lilLaoj i -1J ml tili-i^J *-(_s-^ l!^ 3 iAjojii ( _ s -alaJI (jh'i^ll l^iS <Jj1«j l^jli t Ljaau IgjJaxj jc. Aillk-a ^gA 
<ajl£-al j£. i"i,wVi jl Jaia (j£-«Jj . 4j«\"i^. V Ajtlil jjSJ c (-. aj-a£3l (Jj) i n «\ll /jic-J • Jjl*-«ulj 4i*i3 4JJJX -iajJ^ 
^i .iixJI jn<;l| |1a t ^-aj-a£3l SAclall j^.i^. jl 4iii3j (J Jfc ajMc. .lilSj jl Jju.ill si& ^i jjJJ^lj *4>aJJ jl 
<_>£ P^-iJ t(_gj l^ll Jj3 La j i r-ir. (j»a t Ki 'i <\ll JJC- (gjlj i «^ll j-s i ^>11S cLu <ijjJaJ *jJJ c jjJJuS -IJ]^ p LS 
Ij^j pljall Ijl ?tJJJ l5-^-1I p^H-^' ^ *J.i" 1-* :liJj-J^l^ ajl ■».*!, i ill ^gjj o^jjtll ( _^ij .^ibL <3j3 A2j<\ i ^>«\ll CllSuJajl 

tllli <Jpall ^A ^£31 Aj^kil Ajjoiliil (JjlsaJI (^Jc <*J>^ a^kj plilV UlkLcl ^1 iflljjJI j-a aO^-lj jl 
ij^kLi. 4_kjjLu4llj j, 1 ! i ^i«\ll jjj x_iJaJj t» j >>iU 4-ml i aa 4_iuoLjo tc-^ ^-"j *-^ A^oj^. hi m'l . i"n i ^ill 4 n will jjJAJfljl 
:l1iU>_j-u j-4 lii^u frj i hll jLS 1^1 AjtSjJJ La LaLaJ /j-Aj icJ^/jStl h<s i <^jjh<\ll ajj i ^11 ^ , «\ i n"ij . jjlJiJ <_>*^ 
I $ ijaau jj-*J tajjl Kn t jj jVlll J-f«J <_s-^' "-^ j 1-t l >*3I jj^ '"' J^ (3iaLl<ul ,-JI a^AJallj sj-Jall <— aLJal JJ-j^u 
diUjjj£]| 4_^i. J.lVi i lib 4_jjaall jj^jl t(j£Jj . I i >>■»; I ^ iJaau /j-*1j t jjl Kill 4 lHa <i jj^J t"n^ jl 1 1 i K* j 
(Jjl^ i_S>^J ^3^' ' a ^-^ ' 8 ia '1 jl (j^-«J .AjaL^AJ (-Sjjoi^aSJI a_j2jj3I (_gl t h l-rs ^ J^l-^ K *n j^lij I i Kjl s.1Aj 
jLa c^j-i^J 1_aj LjjJaJJl lij (j-^3j .<— aX^Jb jj_Jj3 jl jjj_jfL!j ^.iL i^il 1 <\K A\<\\ m^ CllL-Jaxj : dll <\j i aa II 

. Ig.mq'i ^jjJallj p^Uall <~_sloLI t^J-a'q'i A J-i'q'i t( _)tojlm Aj-^>ill CliLa^l i Kill 
jpLk^jj (Jjjolj-4 ^Jl jh mi '1*1 j ^^.Ij CliSj (-3 jj iqul ^L£ j-fJ IjaJij k <\'i oj^UtAJ A-2^4 PJ^ j' ^-4>" 
A-a UaJj ,-ail l^.iiiq'i 4 K ni <ul U^a.ljJ ?<9JjJall s^J Clll «\jin-^ll j-a ^jJa-a JUJ tilLuJ 1-iLu jj^ij . LJaJU La^jJastfJ 
i_jijj| ja*J jjJ^. i^ '(JjVI ' . 1 frill Clil «\j 1 aa II jnti J-fJ IJLaJ lI^*^ 1-«1-4J ' .I* "^»H l>«J -(^43^' (JjI^ju^/I 
j)£Jj . ujIj.iV. < i. > aj jl /i^Vl jl j>lJJ •'(; iiiVi 4_uj^/l Jajj_ii3l ^-2 i"it n Upl (j^ajjaj (_g_^i.l Clil <u. i aa ^-JUllI 
?4ijjJall sAgJ Ig.niVi .->kTi jl CllLaJjotaJI "<_aj*j" t Qj^j ?<_L\.I.jj Ja-aJ i_jjjij| liljLaJI I^A jc- «jjj liUJ 
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caJjIjII ,-3 t ( " 1 '■* n Ljjl Aa. ,-JI t jioau La£ I aJalLa (JjuJ UjI <u > »-\ jIj-xs jl (j^ajpal jJe -ij^jll X/Lall jl 
Clil «\j i aa i jjjxll f.Uj| jjUj Lxjj jl . 4 <\ SHa *i Llj_>? LiW^' cs^'j^ U^ l3t3^ <S '*">.! *-*-* '^-JJfl ^ 9 n"*> *> ClijjU*i<\; 
^j hV) (^all Clil «\jiii-^ U LjL*aa.l l*J_)jJ ■!* afll 'pAj <a.j-all Ja-aJ (jl ?cjJlL«J (jl j£-aJ JjAifcj .|_5^l Clsla.j-a jl 
jl I ix laj i hV t CIiLsjIxaII (JS <__a_^*j L£ j]2 . l&jja»aj al <_UiljC. — <_U\aJI Ig jomu .Jill A^jjIj i?it,\I i . umj 4 gh^ ^ <ifLal 

. jjjjfLIj (JS oajjoi jjl c4iu]| <aj ^jJc cLliJ 
jnViMI Clili 4jjau3l r>^ Cfi*% iaSl\ <£>lai3 4-aia lilLiA Cijl£ Lai ci-la. 4JaXuU SaJa Jj-aS/l Cljl£ jJ 

. jLgjj jjjoijll 11a jli t jJaill (jSjj Uaic j£lj .4-pUJI CjLuI kt^VIj ajjjjjjII IfLulfu-alL; (^jjaJI (_^l£*j^lj 

jl ClAjjjj£T^I JJ*J dua 4jjjL <Jtkj (_5-lc- -OaLoUJ <_L-*aa*J3 . CIjLjjjSWL Aj^aall jj£jlj jj \<\\\\ .la.1 (jjliii 
Ja-ajJl I.1& jLu&l (Jg mil j-a . Clll <\j i aa S -iJ-Aa. j-a <— aj i aJJ > a Igjl .4_iiLii3L a^Jaj^aJj T-jaLall i ■ iSoJI ClsLjjjAll 
*_jJal_4^ ^^i u_aJ_gJL JaL i^VI ^jJc- CllLaAjojaJI <_Laaj "LjljVI Jajjjuoll ^^i 4 qjq)-i Ll)La.jjjji i^ <\"\-,\ £jjjj£ 
A_jjjJ (_5-ic- cJ i^aaJuoi Liili ( j-a.^/1 i ■ 1 SjJl 1 jajflj t ( -1 3jJl lije Liilc-I lilj .T-jJiLall (j}_ii]| <J>^ g "^"n ** "'"'^ ■» 
(J i i-i^'ini LiJli cujA^j 4 jga i—ijLillu cj^i.yi ajj LaA^i.1 uilc-lj t jj aSlUI /j-ic- jjC'jj ' ^^ "* ' «qj '^'j •LP>- a - 4 
i_l_a£j-a JJC- (-Sjjoi-ASil U mJa eAaj frz—jui dOaj aJ LiA ^-Jl . <~JJa ,-Jl Ifl^ CllLiJalll s^Ja j-a j^JJJl /j-ic- 
^JaLla— •a.j^aJI 4jul (_J^.IAall Ja-aJ /j-^- ^^^? ij- 4 U ' ^^ '' 'U^JI /j- 3 cLJJji L jj jSdJI ?riaj LaXifc j^ij •^-J^ 
.CllLjjjj£ll 4j«_JaJ t la-aJ V jl t JaaJ i " Ua 4m^n (^ial-j-aj 4_iiUalu dlUjjjSjyi ^)J^I aJJa ' aJ i"n^. 4-aila-a 
( « |^i. iLLai jl£ 4 j£ J ^-2 h^.j jl j-a UjjjSJI x„ 't<tj jl jj jajJl rUsl (j^-aJ <— SJ^J ?I^LaJ (_Ji.AjJ DLa j^ij 

t£ Jfc jj^j jaVI i-JAill JJr^- ^P^-*j ■^H k - 4 U^" ' ^^° f»^-C- ' Jj jj^ t^W)^' L r 1 -^ La^J ?W^j 4-1^^1 

.(_gj^.l 4^^. j_4^^ j-a 4jci-aJj <tl_)^. 

jj].\n i o ^ clIiIxIu jj y«hil /j-ic- LJALilJI 3-^ *-^' U^ "'°* ^i-lil <\j ua jl C1iI_2l_4a >« a (j_-al*jj j-aj (JJs 

4_aj-a£ <—aj i alj jl£ Ijl La <-_ajju jl >i AJaJ ujJ t ja.laJl ^Jl jjjJ^JI LM-^J La^jfc t jVI • j^S-" 1 ^ (jj^jj ' '^" > " 
jj£j cjjLiil£ll A^.1 liljj LaAaC I^lall jA 4iiiu£j Laj .lillj jl i . jjjjl I^A ^>i*J fj'"^^ J' t jj/'^"^^ -^ ^>i*^ 
jl LjSj jjwj j^jJI CjLaJjaiaJI ^cJU^al aJLoiaII (Jaj liUJ jl j^jj .Oa.lj CjSj ^i Ijjl jISjj V La^i itLaL^a ja.VI 
• jjjjjjWI jja*aoJI (Jj Xj^a. j-a ^jjuj >c? ila.l ^3 (JaJjjj! Ja-aJ jl i_$jij <— a^JI ^j jiajj lilliil t j^Jj • J >^l 
(jLaJl (jJa LaSj . CllLaj-a ^aj ( Cllla.j-a jfc Uaj jjiVi LaAifcj ( CllLaOjoja. .iaj ( CllLajjoia. jfc Uaj JjJa J LaAl*3 
jl^aJI 4jtjjJa La AjjjJaJ (j a i aaJJ CllLujojaJI jl O^J (a-J' ' ''' , >J^ ^-H' <cJl 4jalaj| jli c^-jjaJI (jjil£*j^/l >t-a 

,4j lijj L^jLoi l ij£j jl <jKli gj !__£! pji ^>'ul <9Jli jjjLoi-a (JL-ujL ^-JJ^ajll 
(J£ ^jjj jJaillj 4_i<i_4a£1I ^)AljJall ( _j£jjl£xa jj ujjjj (J-aVI jC- CjiaJ jJJjLjjall jj^I IaLjj ^^all AjjjouII jj 
?ojLj jl tjjoijai (j£ (Ju-aJ L^jl jLiJC-l (j^-aJ 4-aj-a cLjJaLj I^J^aj <i_i^ajj jj iLu) CllD 4_^)aall ^—2 jjjj£ll 
4JUI sij« jli H 3XgJL a-lja»aj| aJJa 1 ^>j LaXifcj .t JXgJl ( _ ? Jj 4-%>ia ^^ A£j mJ jl aJ_ia»aJI ^ J Kl 1 aj t(j£-a-a 



70 ljLjS j^Uoja^ " 4j x£ll 1 ^ji l ^j^ ^J <l»ii» ii-j jJI>c" ;"A r jjla«J J>=^ <j' jJ *-*S"- Speakable and Unspeakable in Quantum 
Mechanics J J. s. Bell. 
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4^j^J| jjju j jj i nq"il) l^A ,-i .4JfLuUl AjJalj^SI (j-a l.ia.lj uj|_ajic -> j i aa SI laJbj "t it i ^i"i " jl "jlgjj" Aj^oaSI 
JaAJJI jiiauLa cLJaxJ 1 <\_ > >>■>; A—a (j^LklAjJ jjJjSLaii.1 jjia^j-a __SI ejJajJuia t jj A3JJ1 !/L£ l_ > oq'i 4_uLaii.^/l 
LgJ 1 jgTi jl <j\j3 tVLa> Aj. i ^ilj^l <^.j-aJI __pajjij <UaLanj LjjSi u -1 «h <j\£ CS"^- - UjJuIS A_jJaJ La.lJCj .JaJak-all 

. (Jiljjjl (—alaJal (jjii.j (jjUa.j-4 <__-}] aLailj^/l <U^aj2 

(j£-«j liLa Jj^ jjSiU>jj Aijai^Uilj (jjjjLjjallj i ) ^ Y 1 t qj > ,-> __ji i_jjj*JI (_£J^SI Iia jjjj __>u£La _-jjsI ila 

4J __j| (j^ij cl1iujjj£1^/| j»a j/i^SI j fl i iin 4_ul «\'X I CIiUsl^aj J^SJ (jl sj-ail /j-ic U(S '"" j- 4 •Ajjj ,_s-i*J j' 
A qj'q-^i j i i ^Aj^ (JjjLuiI <jic ta^jaiaJI jjxiaj jjjjujjaSI jj^I jl ?A_uL<u^.l 4^ljx sjujcu lljila ujjjSJI ujaju jl 

jl /j-Sc J '/''J (*& '* « J j'^'l jLS t J> ' " q "' (a-J' jjj ^* ' ^*J LalJC j-^Sj -AijS^ CllUjJU Ii£a ??J-JJ a£Jl AjjJaJ jl 

jjl CjUjJsU; (_j.Sc. (jlij^l t __Sc Ijj^.1 ±&j (.\ja\1j . jLSaSI JXa> j iii'in V c_viljll (_jj t4.iSUia.VI <a.ja1I 

JaLjJj'il L_J 7tJ-JJ I— *<s Cf.L-4 A_2l_j^ /(—a <_j-al*jj L-aS Aj_)aall I.XA A a jjlaLscla t Ll)U_iJaU_)3l <jAaL c4_y| 

. Ji.|jjllj C(j^l£*jVlj t jlu&VU 
___2 CllSj <_S£ ___i llllaj A j'qj'q^ elLa <LS_)ia ___Sj 4jjJaL_)SI (JjLoijJ] <j3jaSI olA ju __pa*fJI gU-aJ jl j^-aJ 
.a^La 4a>iaJ jl l^u£ Ijjj . ^j V iJjao jAj c^L^SI ^ ..nlVii all Jla-<JI tiSSJ __jic J^-^lj SAjSjjol^I *-^3^' 
(Jl •> <\SI jl _aA c^i.lj s ( __ r -iiu cAjjouJaj^Jl ?rl_a»a^/l j-a jji^; ^H^l ^-dj^' J^-£ ^-J-aj-a^il 4_J2l_oa1I Cll^/I^JI jj^ij 
.A hq'i __]| AJaaJ j-a Aj^jjo (jjuaJj ciiluAj UA <j3 _,, i'o<\'i jl jjS-aJ i^-JUJja jj^. _-i ^?ljJ __ju_)^£SI _^ ujjiaJJt «\SI 
x jKl ni'i V <;lSu^. Ajilala __2 L^2l_oaJ *jj^ajj . J^jJoSI j^ __. . ft i nj (-jJaUj JW-* lt 2 -^J^ 3 'SJt'J-^I ^JlJJl wa' 

.UjjUaJ US La 4jjj Aj3 (_£-iiJ JJ^ ^^3j f J^ 1 " 1 '"'' >-*-* J^' *>^4-a L_ja_)*»a 
A3j . A j'qj i iijx ?rlj-al Cljl£ jJ LaS <£j si& AjJLali.^1 ?r lj-al 4jaJl*»a j^-aJ 4j| jA jj^I _jiA^-a]| jU J-ifl&j 
A -\ h 1 *i 4jujx 4j3l_o^ — JSjj __jl j-a A^.ja jl jJJ_>2 (-Slj^. <_Jj3 AjjjjS <_ajj_o^. __ja»J_)aSI LllUjJaUjSI ailc ^^Jal 
CJUjLj-alSI liJJj __jl t4_ruaj| jrlj-a'VI A-a^. Jj^aUi. Ujju I _ q i ^ijj I _ AC jjjtuI j£-aJ — 4jjjaw ^JJj^uI ^-?>J-« cA-aaSI 
L^ju I _ q i ^i jj 4_ruaJl 4j3Lj-ail jc. JJ*J jl I i «aJl LLaLuj .<j2U^a A j'qj i djx <LaJUj UjJaJ^J _-jSI 4jjLaiail AjjIuiaSI 
.<^_a-a] jji.1 f-jj __jl (_jj 4ja>.j-a <jI pLaJij j^-aJ C/viljSI ___ij .4jjjJu^/I _rl_4-a"^l jl tAjJOaJI 7r\jA$\ £-*?■ lS- 1 ^ 3 ^ 
CliU^^aJI JJaxjjj cUjaxj l_ > aJU ajjUaJ-ail C1iu£_)aSI jj*J ,_c^S ojijUvj-a I _ ■> i >\ jj Cllu£_)-aJI 6^A 4jaJl*»a jS-ajj 
?rlj-a'Vlj .s>JC. j-a J&A _, ■»JJI-< i— lj£|j!lSI s^A (j>r»; jl . 4 Aa j __aLj-a J£ji __jl >u-a LjSjjjS i jjl Kill 4 S"^ «\SI 
j^Sj .__jj^i.^/l jj^ iTi"u a^i.lj j-a Uj mj <_J_uaSI Jji.1 (—jJaJSJ Aj| ia> __SI l^a. AJjLaia AjujaSI prlj-a^/lj A jn^SI 
^^l o^LaJI ajjiSI __jl c<j*2J ■^.jaS .4_iaLj-a]| (Jl£jiVI JJ^ __ji 4ljlLa]| LjljjSI lS^JJ '^atlLa __J_)i.^l CllL>j-a]| 
4 hVi ijr i^-iSI (_jAljla j»aj ___i CJjjSjj ___jSI AjtjojSI J£ _ L^a*j i JuuiaJI j-a A ■> lafl aL>3 llijj^a lij l(_jSr. Jj^xaj 
(J& iTi"u <j*3^SI lIiI^oaSI j-a I «\-s i ^-i lCj<\-^ ft lib (_c-^SI ^-J>JJ ^jj^iS AjSL^aSI <-axiSI jji l^a. 4 qS"^ ft~A_iLaj 
j-a LuAllLa V I.HC <-a\j 4^Aj CllLaitiSI sjji 4ic l_Ja-a i J S hTi c_Oj|jSI ___ 3j . _jh^t,1Lj _jji£*SIj t4 jn-s <^.j-a 
j£-aJj .___-aa_)SI <_Sj7> unSI __ji CjSjSI <JI_aia j^JJ 'J-^S ^**^ cal_)^-aSI AjsljaSI dl^aaaSI 6^A jj .A-atlLa]| LlllaLj-all 
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(J\-\ i in (jl .4_uUj 4_j^aol .—3 (jjajjaJI (J^ ujj IAJSAj t • jl ^ jl caj^Li-a jl 4_^uL<s L-al A_j*3^ ^-^J- 4 (j>^ (j' 
?T Ij-al (-Jl j u£jjr~» Ij^JI (j-a a}-^-* 4 o-i-aC-l - !>J£^.2 I (j-a ^J.\J"> 7^ Ij- 4 *^ ajUJfrl jj^-aJ 4ajj» ft i aj tuXo (^-^^J C^L)^ 
. ,-Jj i r-i\\ Jgt* ftll ^j Clijj^all Clsj^jfLa (j-a (_3JfJJ La-lifr 4jJJ"> 77 lj-«l /Jl -^LAi UJ^ ' """' J^J^" 1 ' ^ a > nljj ^J.iJ"> 
(_3 J JaJ Ca£Jl 4jjJaJ <£-3j .S^- 4 4-JJJI ClOLJa i j-^- 4 frjjA cS)jg-<i jUjI la-iLa (j-a AjJjj^all Trlj-a^l (j>£jj 

es-jJaujll jj-^_>a1i (_DIa I <u i aa <_>1aJ Ls-^' '^T^ a * 4 4j>\^ j i u£j :4_ul «*XV) jrlj-al <_r^ <S '"'*'' u^'j^' ^43^' 

4_lft£ i^UlftJ -ij i ua I) (jl 4_ljlfL<il A ))\-\ <aja <J^ Jj-aJj .A J.1J"> »l jrlj-a^M (j-« — U^|jJ — Ic-j-a^-a ?r ) i ^j i_UjoUa1| 
(3£>i» /Jl ^T'jJ' ^J'^Jl J"l^'l'J (.A-Ul ft*X^/l /jic- (J "*>^ \j~ lfr''-jj W^ 1 " CW^ - A^Lj^ll <Xjal (*-J_>^) •*> 'ux ft lilj^J 

A qj'q-^i (j-a ^r^jjjjjgj 4j'nqpU) IAj-s 7?JJJj ■ .-»j i *a IS A j£ ft ftll «_Jal_jAll <JiL«j (-ail cAa*3J ^l^*' <c^ U' ^^'j <_£>^' 
sLiLa V ^^ju l - r i^|>J /j-A n\ i ')•> i lilj^J 'Sf a ^ LP-«J <«-^ ^ jn^t 4-2lj-« (jl .4_ut3.i3l CIsI^aJIj 4ajjaJI prljx^M itS 
s-Lajl <J£ <j-3 L£>^*^ ^ <Uflil ^J-^ ^-atJ 4-3-iJ e.A^.lj 4-«j3 Clnijjj .<J^aa1I *_Jal_jAll ?dfcj (_^l c4a*aj| lIiL^aH 

.AjjJaUjll 4JaJjiJI 

V 4jl (_5l c4_lJul^l ^_>^-« jA Uxj-aS I, t\\ i o-^ (jl (jjljii LaAifc (jJjH'l«\ll (J^a*J flCb ^><<J La lilj^j (jl (j^-4J 'Ul 
j|^i.l (JAJ C(jJj2|^-aS t(j^ij cAjuj-a ?rlj-«l jj-« (jj^^ * f^lP' Lff* ^ JJJ*> Jl jrlj-a^/lj .-lai.-AJ /Jia> uJl^i.1 i^ln^j 
(j^Jj c4_xj^a CllLaLj-a t_>£|jJ ^j 4-aij <J£ jjoi£jj J i>>q<\ll 1 jjaj JaU (jl AJJaJ ioU3 .<LjJall liljjj 1 ^ \j\~t"i ( _^i 

V I ft J, i n-> cJj-«J ^-aJl 'SJt'J-^' ^JUIj • jJJ^JjjaJI i_jij (j-a j"it nj <*JJ-a Li.lj-<il ^iljll ^ lilliA (jl i^j-JstJ V liljj 
LjjV -iais l^jojij jg Hn ^LjJajAllj liljjaall A )<S,\ JjIaJI oi&j i4_i*a^ ^b-*! j' ^J.'J^ JT l>ol (j-« aJI^I ^ji jjjSlj 

.liljaull 4oa£ jl «_Jaj-«ul (Jjiio (_$JI jA (jjualli .4 ')\r n 4jjjJaJ 4a2Lj-all <1UI jjo£ jUlkJ 
4jUI 4J^Li. (j_u JJ-*J ( 8 "^ " Jj-kij-aS -<j iii^ll 4j_^ali. J£ jLilfcl (j^-«J ta£il <JjJail jj mioJI lAA (—3 
Ja-4J (J&^$\ A_ta>_j-ai) JISjJu^/Ij .*_JajAll (a-i*J 4-1*3^11 jrlj-a^/lj ciiljajlll 4ja£ (_j-i*J ^j.'j? ?r l^-aVls .<J2lj-<JI 
(j-« jj^a^a jac. ^±c ^—11 4jaLj-a ^)jai£ jj^-«J lb > ^uj ? hi\\\ *jj^)J (JjI jj^ij .j^A *n<hj H aJJIj t(j-a_)llj c<iUall 
4_jLuj ?T Ij-al jl c4_xjj-4 ?r !>-«l jl '4-L)-" 1 ! ^'J-' 9 ' ls - ^ "S^J^ 4Jl.i CljaiG (j-a LJxlaJ Us lilLiA (j nj J3 . (_jl£_kIiV I 
j^jj t(j^ajl i t-y^W (j»a Ajl^J ^/ <jaL_jAll 4jUl (JAjJaJJj . ujljjic 4oiu^ij j-^ja <jfLi (_gl (j<s 4-^jjJ jl CLA^' 
1 ^ v >\r : i^g-Ic- Liallal l_ij| *_ a j .aJLaJI LgJ Q^J^ I f-Lljl cSJ - ^ L5~^' 4_ajjJall ( _ s _3 j jli'i <J (JjuJ 1 (; fth* ft (jl 
(jl i ■ l-sj Ajtjoiljll L^jj^j£l (j£ij .^vjJalj ^-JUJjS j J, 1 i)q"i LgJ (J^J-i ^-Jl ^/l — ^[)£- C'UjS C(_gjjUaJ <— fl]~ Clllj ft 1 gj 

l_li.LL<i I jj 1 ^r. Ij^Li. (jj^J (jl j ^ftj J-A ^U ^ ; "lilu I^Ji. (jjj inLoil liljjiull A lm j ft^j «_jJaj^ll j JJJU DLaI 
jl c<JjjJajll o^_illl (j»a (jjj^aC. ^^ic- 1 U(S"''^ 1^ ?4jaiij (jj^ll I^JS JjiaJ ^^all AjjjJall <JjUa <lli. jl ?jjJadJJ 
(jl JaaS (j^-«J (jJjl (j-aJu^xiJl jjjSJ (j^ <c^ ( -l<-a (jjj iil_^aail A-ia^j A_Ja_jA]| (jjSjjoi IajjS 1 1 a n-*> ft jjj^ ^ji 



72 1^ ^jiujj^ll CiU.jallj aj^j^SII i^jUj^II (jjj <jUu1I a=j. Quantum Reality J Nick Herbert 

74 " " ^ 
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L-Lma la cIajju (jjLaaJI L\*a.ij jl Jg mil j-a jj^lj -4-jjIj , ^-*^i" a Yness A_Jjjaj Xness 4jc.lLi l&jiistj 

a^ja_ii .i^a-a (j->^ ls^J ^43^' cr 2 ' " * r ' OJ^i LS"^* 3 •<— Sj^ajil Clslj.il .ij^-a LAjUJC-l j-a V>iJ Ltllj Ljjxj 
<j\&j ?<LilLlaj1 Laj ?4_LjjaJI La .4_u*J LaC Jjl mill tiljJJ aJ iaJUJI J J* all 4 aJajVI oi& ^jCuJ JAJ ?jlAfrVlj 

?<JU 4jL c_£tl».l lilliA 

■13JXJ 1 i <ajl jL^j •s-\^ ^-^J^ _>* "Jrt^ (j' (j-*-*^ "* LP (j'J '4J CS^*- 4 « jl)"*"' jL '^" ,lr J JJ^ jrp llA^ 
Cu njl AJaLaUJ ^jA (J^aj^l i^gic- LLL .iC-LoU ^£1 CJjjJaJ ^jjJI cAjjJaLjj 4jHql tAjtlll (jl ^gi JlLaJJ 4 K mall (jl 
(jfLaJ cClsj.lll ,_ll (Jj^aJ La-lifr cAjtill jl <Jj^ jj^vjJalj jj^J jl > . 1">j" . (_gj.lll jjJ aJlxll ,-i AjOLall ajg -^ fi 



•: VA„ 



. jLajj^ ClsLlc. JJC- <Jj*_^aJ LagjajjJa jU ujj LIS I ajgj ^jjjjj^j LajJ <jls \ jxjJull ,-i La£ JaSS a^i. 



luU 



u 1 



(joJ.mUj jjj^all (jh) .->1 g J La£ jffi to II <— L^ajJ LujSj JJJ^ ,-»1 $ J ^M ' i «aJl J*, mllj " £r J-JJJJA (JLui c.'n.'nrj 

"?dljjjl igij jl Lsjj (J<aU jl jfLaj t *gj^ c4ala*JI -LjIjj]| 
^gj c4_n*j La iWl'i jl 1 \llr. 4-UJJJ -13 c<jLa*JI ^ji j^lj • I^A <_JjtiJ jl LJajl (j^-aJ 4_j| jial" CJJJ '-rll^li 

".'^' ^K i^Sljll 

.(jjiLuiVI A-JaJ <_ aj£ J_>iJ jl 1 nlr. UAJ t CliU, i ^Ljll ■ « '■*■ (*-Sljll <iLoj (_$l Ca-£ll <jjJail jj„ i aiu f.Lu (_j-3 
jl cAjSjjaijlS ClllMh i r-in ^-i ^^ aj^SJI allxll jja»ajj liailxJ VJa aJjoU jl Lai j» jKim'i : jujj^ajjail jljUi. UJ-ilj 

. Ujjltlhi f-l <% J uSjjol>1£ U^iJjJu (JjUvJj 4jjalLall \ftkt r-l Jj a£JI ^-JJ-IaJ jjLuJ 
(_5^JI lill^ C^)&ljJa]| aJLtS .Jj^l UJJ "'I' ft: J-HJ2&J JJ-? ' " 'ij^W^ii^ JJ i 'ill /g Ai ' 'IJ jl (—11 ^ gl" '-*J 2 J 

(— aj-A^JI aJLaJI <— a_^aj 4_ljUv>s jl L-aJj .4_3j*j jl jmI-iI m'l (_jXil A_r^jll A 3I_^J) j_A i4 H^.^AJ jl jmKi m'l 

?t L mil '"»■*■"< (_La*J ^-Sl>ll jl grin m'l jl -Lis j^-«J A_jL9 cdlliUvjoij CllLjaSLu ^jjj (_$^Jj 4j^Jjol>1£ CllUviLj^a-aJ 
— 4_^aSu ajALLai <-allLa *• Ijjl 4_j2 aJaJ ml i " 1 jnl j-a pjj ixSJI <JjJaJ2 .Lil A,\ m'llu 4_Ja-alc- (_3J-JaJ s|>J (_5-lll 
Ajj i ^r>ll 1_JJJ^.I ^jA^. jjl aJJ jAljJa i^j-lc- i Luc- 1 hi ml ^—j^aaL cLgjIjJ^/ - liljjao 4_lA£/«_jJajx c -> J m-^/4-a>jx 
4_}-a_4A£ll ailjjtll jjj liLij-ail (_>cLijll t '< i ^ijl e 1^1 4JaLoUJ j^ij /. JaJ ,*-al_>l ajijj^a > " 1 i ojl LllLjjJaL£)llj .4jjoiull 
4 aJUJ /j-lc- j^sj (_u-^xajj cjjj^jj^l (_gj H'n LaS jLgJJ 4j2l_o^ AJ|j Cliujl£-alj cLaiuS t-j-lSj^-a (_g_>a>j .4 j^jmjlSJIj 
4_«ilj 1^ mq'i 4^j-aJI CIljIS lil La U_aA. Jj^lll /j-J*-« ^J-fi^J JJ^ ^?^ f^ ■ W^ 34^' ij^y « U~J '^ '^ " 
4_xjjJ a ]| (j£j i»J LgJj^. LIaIxJ La jl" c?r jjujjA (JLs LaSj .Lu|jAi .ij.1^. Ll r -L toj-lJl (J^.Xa ^-ic-j .La 4jjjJaJ 

". U2I h'llml (^J^ ClbJajC. ^-jll 4<jihll (Jj tLjjaij 
(_gjill jjJ aJLtll 4 ■tJjH (_LaLlJ La^jc Luojj (_5i3l tdljjVlj •(jj , ^- aC ' ^-Slj lilLiA (jjul 4jj UjilL 1*1 j-a jjj jl£ 
La (J-^J •'S^i l d>?^' ^^1>* t^- 3 LjLmiI£*jVI ' ftia La Lu_ii lilliA jl (_j-lc- LjJ- 1 ^ 3 ] : (_j-«J A LLa 1 La j^J j.~l 7>1rt 
(—alljjjai Lui»a^l jL (j^ajjS^U t qj* i h jjJbaili cClulS lij (_jJ^J .(3AC-I aJlc- lilLiA (J^ulj .LuUxOLa jA <£JlaJ 



.A^ \J-aJl 

78 (j* i ^ ty :"^lj^ L ^! J^" 1 - xAic u^-^'j Oj^j o' vw"- Physics and Beyond J Heisenberg. 

79 ^i WX o= :"V^ ^ '.iji-'ti (_hJ l«Jja. oli-ikj U o!"- Quantum Reality J Herbert. 
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,aJ\\ i—lbill .* J h" i i gj La ^ uaS) ^jJj LlljSc ULaa ^§ (jjSj jl j£-aJ CaiHI 4j^iaJ .^aj . A <\g 3J ^^£1 
4_j| jbsjjj jjjS (Jja Cllh i «aUJJl aJLc A2lj a£s . ebiiVI aJlA <gJI j Hul 'e.lajj 4_ajjJa j-a JJ^I liluA j^Jj 
4_l^ia jbJaaj jl.1131 c?r jjuJjAj jjj J*3 La£ c jjb^aaia jiailc. ,_3I jj^il ,-»J i ajj (j£jjjajjj£^ailj .—bLuC-VI j-a 
lilliA jjjJ -iLuVI <_gC-bjJI jb^ajll ^J^^l (j,^J'"^^l jJI«JI Jib 4jl JjIImUJI JgJalj .(_>abJI bauJajJ ^a-a 
?.Lu /j-Sj ?(JU^' OJ^ P^bul J_aiJ Jjbsj La.lic 4_Jaj^2^aJ.i3l 6.1A (jc -^ laJU (jl UAJ bLala .l)-^*- 4 IX^aj-a 

^jljouIu J3-«J 4jfLi_iaijl£jl CIljISj . ,_uib»iV I j-A /g-aj a£jl aJbul (jl jbajjj jja (j^ajjial CaJllI 4_jjJajl ajj i<Ti 

jAj 4ji|>a lAAil 4_j2^)C.jjj2 4_Lal cli|pjl 4,4i^ijJ ^^J nu)l£3l liallc- ^gjj JJaJJ jl LujSj sj-all j^-aJ . jj i ajjjj 

.4j]Laii.VI 4^l_oa3I jbgjl i— UjoUj buu2 (_£>?J 

JbJI jLi lilSJ ^i 4jLi 4A_ja.jA CiVbj ^b*!! JU3I JAaj t_j=o jjjjc. <!l*i <LaU. a£3l 4j^ki Cjj1£ bj 

Jc-lijJj .A mjflj (_£.l3l ?. ( _jiall ?T lj-al *—a Jclijj (jjbill jl^?> j-a TrljxVI jU c4j^aj (_g_^aj La^lstS .(_gj.ill jj^ 
4_j| ,-3 i (j^ij • 4 3jJa 4_jjL^aV 1 ?r J i ^t\ t (JjjjJail Jj-b /g-b La jlfLa ,-ij . (jjiUall jL^a> X \y&\ A-a pJbJI 7T l_4^l 

?4jujoU (__;ill Laj t jbgjVI '*''"'■ J 4lij-a 
(j-ajj ls-^- aj)J-J^a — af.|^i j-a ba pjj <g-b Jj^xaoj t(_gj^ <— fi-AX. ,—3 ^/biJLa jjbmrt J)J-«J baib. jj i aJQJ 
(_3jjoij ,_^lil Cll^biLobail ■A^jMi~ajlxIl AjSjjuj /jb- Cllbjl*-a]| 6^A Jauoijj JjAJCj . i—ljjoib. 4_iibo ( Ac aSj c?TJ-Xa 
CliUj; i <-\C. (jJiiSJ taj ba J£ ^-i .(_gji ^ul ijifitll JfbjJ (-all CliUjh ^r> II Almba (Jl 4jjuj^ 4jjbaj£ Clijjbol 
4jli. J£ (__i^|jj j-a i_»AJj 4 hVi 4_jI Jjfcj ?bj3^ bl_o^. ^ lit' ^^£1 4_Jbu^^/l <2l_oa1I jl^JJ j^b . CjUjJ i «~>r. 
C5' i_S-bj -(ij^l ' Ju^*jl ^Ijlal ^jifc b jl^-a ^A i jjWjl ^gi 4(jjibS3l jL^a> ^ji Ja ?6jja.j <aJJJ ^j 4'^nn 

?"i_ia|^a" Jl Igjftni'iiH ^,1 1 ill i nil ^ji 4ib. 4j|j ?^)il ^gic- Ijji ^>r. KjMio JjJaaioi (jjobul 
Cllboiba CllboibSj cCllbaiball CllboibSj cCllbaibaH jXjj baj2 ^bgJ^UI jIajj^/I Ixa jl jbajOJ jjS (_g|j 
f.^gjj) (C\ CjAjj LaS cCllAao dua 4,1, i ill i nil ^Ijlal ^jjc. Jja.jll jl^-aJI i Ji«JI ^j Cllb^aj b-lifr Clliajj Cllbobill 
b_iJaj jl^Jil LaA ^}J^j|J9 j^JJ "^-y-l)j L$J'*M " (jbj^J jj3 jV tCluubjJ J) > n<<"i I^A ^oni jl j^-aJ . (j^ali. 
AjL cba^J A, x mj lb 4a£jl ^-i>^ (J^-^ .<jibia]| ClibaLall bLS bj t4 -s/i'ill slA ^j .ijij ^Jlll ^->-sll Abulm 
JUJI Jjaj J*^J c^JJI jA 4joiJ Jitll jSij 4 jjai^bJJj^ll ^il*J jl£ bS t Ji*JI iil|;^ ■ij.li. lilbA qjiA 4jb 

.4jx_oa£1I ^^oaII (jjajij ^-ail Ajjlgjll dlbiball jbou - bS-a-a 
$■(£-£> (Jl J JJa <\ll AjJaJ (c-b t**v^J (_^a-alx- La S/gjai j^ 'JJ^ *jJa_o^ ,_ll ^iill UJ2>ji 4JaLo»jj I^A jSij 
ba J^Ij L^JoJJJ^>« AJ, i ^ijj Jaifl (_g.Sc ^jCjil 4b-^ali. 4jbbs ^ LxJ VI c IaAj .pb-lll ^^i tlj-l^j (j^a-aLc. ba 
j-aau 4jj^ iqu 4_j2|^c.jjj3 AjaaL^a t JLUI Jlfjoi (_5-b '(J^Ljii obi Ajl jj ^^^J m^lSJI aJLtll Aj^aLi 4jl£-a ^ laau 
4_iV 4JaLo»jj Ji*JI ljjbi.1 jjJjLiJ^Jl jl£ LujSj j-lJJj .(j^bjjjS j\, i n«h ^-3 4^4^11 (jjajij jl j^-aJ cp b^S 
Xj^sJI A_jLS ^j . 1 a^jjjja a^ij 4 JSVI ^g-Sc t jjul]|-^£ll 4_£>IaJ t _ ? J^ ,__$jjkVI S)Abla3|— jJJ^Lla j-a .lajj 

^jJI jAjoij VjU-a cA-^b-ail a-$*J\ jjjjj jj?.jj cjLuJaL^ll ^ILc Ikij cEmperor's New Mind 

(_gi CjbjL^-aVI ^JVb bilaJ Ljjli l j£aJ ba^. 4_j| is. ^Jj c<xa_aA£ll [_$^bLal] USj J-a*J pboll jl (j^ajpab 
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(ja*i3 .sju^ sj-all ■i-i^J l-if^Aj .AjtljlLa JJC- Ale.} i aS "UfLLal l_j)_j^. I j <v i i ^j LsAifc jLj-JJ "^J- 4 't£-*J^ L r 1 ^i£ 
. ,-C.jll Agil iSl) 4j>laJ (j^aj-aC- jl CaSJI ^JJJaJ a^il lc^-J^' Q*ay»& aOaJuaU jl AJJaJuiJ 
(_£.lll c,^_jjjjjVI ).\i«\U 4_jj^ ^-*r^H (3 1 * ' "J I-* J-^?* cr* ^Hrhr^J U^**J^ UJ^ '-^LaLJ (jl ' L^jljxjjflll cr 3 
JLij .A_ul <\*XVI 7rl_4-aVI (__^aJjJjJ jj-^ll (jj slaJ jojSj-a (jj-^' (.3 * 'CSJ'j^ cJ-^LxJ (J-Xa j--a 4_j| j jjju 
.l*j| ^j jJjj (j>^ (_jJ^3^' 4-l-Aij ".(jUadlmVl (^i LiajJal ClbJa^u <JUjJa" jA IajI 4i^aj La <J£ (jj ^- jAJjjA 

".(jljjui jjJ 4-llj^ V" 'cJlS La-iifr tillj j-a 
aUaill (JAC- j-a liljjl _jjLlLvi . j_j£ll j^_>a (j - * 4 (JL)-" 1 ^' U"' ,- > " (*-^ La.ije AJjVifi ^^J LajJ alxll /gJuSilJI 
CaSJI AjjJail i"i mjljjj jjjojSjj (JJjJill ^—JjjaJ^/l l-ij-all Lxjjj .(-jJajl (J^>*J j-Ji 1 nlr. jjJa (jiJj'^J •ia MiA "' " 
jl (j^aJ 4jl *_<aj .<Ljj£^all <l^all ^gjj .ijju t JiVI ^gJfr ^yC-j-ll jl c<£>jiulla .a-iijll jx- LL*jjI <_gjj LijU 
(..mii'i jl t j-lJJ La£ (ulnl <J_Ja2VI j-a 4_iU cUJLoiLa /jJc- cLa Aj^jAj ci-aJ*J jj^ll jl Jj i aJ Lj*-a UJ-^ 
<*11JI CliLouSJI aJA~Cjbjj i^t>1I jl (j^ajaii jl <JjI*-a jA a£j . (_gji5l l$ i \3'"'>*'^ IaiaIL (j;jill <_s-Jj_>iJVI 1-if.all 
ajl jl (jjjjLal i_l|pal (jja LAj£*j LaXifc ?.lj^£jl CllLiJa-aj J^jJadl ej.lill Cjjjja ,jjll J-=*JI eL>s j-« J* > «^ll 
A— aj ? jjj£]l ^jJjiaJI ^jjsljII till .la. j ^^2 La <ijjJaJ liljUuJ <J_J i_l£lj£ll aC.Ljjj Lujj j| Jaia j-^-«J ^/ — A_2Lj-a 
ULS LaOJC iiiljj j»a AxjI ^jJj UuA jj .xflljjlj LjjLailja alALa-a ^j Uo^jjl 4(Jji\jS3I ^jic- Ujj^L pjjjibail bjjjjC-l 

.«ilj]| t 3^ CS^J' t5* 'JjVI fliall (ji tCjLoljill jjSj jl 4jjl£al 
jl Ijj^JaJ ^j^J cji*j|j f-LaAll JJJ aj^ill Jboi i—lL^aC-^l ?.Lalc- (JjLai c^^-aLtll jj^JI j-a i_$J^\ ^ij]j (_jij 
aJfc /g-Aj t» I jrtjMI 4Jajoiljj U^jLoi j 1 1 aiu (j^-aJ /j-^' 'p taAil U-^i. j-a UiiJJ <JjUa Ajj^ali. ^a-a jA /j^-jjl 
^Jl a^Lail jjjao ?.Lai*JI (jiaJU JjLa-J 1 ajjj cIaSAj .a^Lail jjljlji j-a u^*^l LiJJj .Cll|jjj|j Clll <\j i aa II J^J 
4_3ljjj ,-Jjl iilLajai^/l£ iA <\-s i ^ AJajjJojl ^-2 jjjjja ^ UJl J-lJJj .a^La ^—ll (jX-jjl udi^J (j_l>^ <-JJ' j:b ^ i L^ c 'J 

.4_^aUvll l^jLail£*JU <JjjLa i^jjLail ^JJ-^' ig^< W "J '""4^-j 
CJ^.1 Ly-^J tauA cCjjauDjJ JJ, i ajj jl j^.Lgijj£ _j\ t a'C'i • jjJJ miiijl j-a ul jj2, S i ^>J V JJ-^I OJJj^ AJjoUJU 
^jJ (_^jJ — l-ljl (J^ajJJJ aJ <_12L_^a]| <Jl.il I jl (jjapiil : ^H^V aLc. CIlUjII Cjjji9J pjJi 4-jJajfc j-a Jjl jL£ 
^jUa-aJ ta£ll <Jjiajl lIujjSJ jj, i o3J jj . (jjjiall ^I^Lal i^jJc- jl^-a ^Cl ^j (JjuJ 4(JjiLjS3I jU^ («i (J^J cf- LaJI 
i -JJ nij Lai ^y*-^ 'ijWi^ (JJ^J JJ^ L>* U^ ^j jiial l-a liljjJtliaiV <^.Ui. ^U .jj£I fC ^1 i ■Vi^V I jA c^jjU-all j-a 
<j^ali. 4jlfLa ptlaJ VI '.'">J AJI ^ AjJall pbuVlj -tJA^ ^J^ .il . ojSV I I^A jSlj .AjlUua.VI AajaII (jialstkil 
^J£. <il j-lJJ La s^AJ aXoiJ jl t ■ iaJ <jl ^-A 4 Ij i nil eUiVlj .^-C-jll ^-11 jl (jjuall 'o)&^l j- 4 L^V <&\ ^'jl <JA 

.Ajjljia allj*J suia V 
(<C.LjJI ^Jjlic- <Sij^. i_ySc\ "I^C-U^a" <_aJll jLS lij La jjj*"ll tLa jjjj£lV «— illl (J^LS Jjjj Lul (j^ajaidl 
^La. ^gjj c^J-aLij a£ll <£uaJ jl lIujjSJ (j^ajjal t jLajJJ jjS ti^* 3 La£j .(<C.Lo»ll i—Jjlifc <£^i. *_^sl "VjLi" jl 



80 :".JIj^ (jj^v'j^-V"- Information, Physics, Quantum: The search for Links -I Wheeler 0-" ^ o^ i^j 'Complexity, 
entropy and Physics of Information J zurek j^^ lsj^ p 2 .Hug Everett <^>=JI <i>«^ ^i fSl\ Ajjiiil The Many- Worlds 
Interpretation of Quantum Michanics ^jj^ ^ Bryce DeWitt j 'Neill Graham. 

115 



"Ul.il I *-a tLaibS jLg^l <j2l_^a1I Ul.il! Jx-Ujj Lojjc- ^JLilLj .^^j ul*A£1I ^11*11 l ^ s lc "LjLaiA ejJL <*»a (jjl^'n 
(Jc-lsuj Ls^jc-j .(Jjlj <— ilj .ic-L^a <-_al tc\ sCjVtaJl 4-^jJ ^ jj*^ j ■ » Liajl <jfb*ll jW^ ul^ t fJ ' ""> ^ '^t l >^' 
^jjjj il-ifrL^a lil <_L>"i JLjaJI U' ' iuSuiSlm c<Ls«j-al S-laJj Aj£j-« ^ : i_s£ jj ^ji Liajl (jj£loi Liili ( jlgjaJI A-a 
ci_j£|j11Lj ^jA.jJjoi jj.i*j Lix»a jjx-lijj fr^g-jui (51 (jj CA-iJljll ^^-Sj .Vjlj lil (Ja-ui 4_j| t LmJjSJjoi C(_gj^.*^l AjS^aII 
<j3 c_ijj bjS Ikli ci^l ^Jj £jjjll ^AS "iUJ t> V^Jj rijjt jlgJJ V -Ua-j-all AJlSlla .4_A$J V U ^11 IJ&Aj 

.Vjjj 4j2 <_aJj jij bj^j bj*j^a CllljjjjSl'^l 
JJ i aiSa •(Jj*\j - >jVi'l (j^Lfc j- 4 *-^^'j ^ a>JJJ Jais lilj^j ULal TtJjJajJ ,_2 LcjJa (Jj flTi LiA ajjlM) <lfLi*ball jl 
<— ij£ jillj t(j^ajjijll j-a (j ^> Laj ClujiLl jj i iii"ij i<j2Lj^ll 4j|.ill (j^ajii <— aj£ jLajjJij V Clsjaul.ijjj j^lgJujS 
,^3 ciilLiA jl jj i adj ju ^—jJaSJ cClujj^ jjil J-JJJ ^ujjall 4_^.i2 'J-^l J J. 1 111*1 lillJAj "i"!.!^ Lallfr jj i adj 
<— iL I <u i ii-s J^.*^l (_gJJj cbjst-^a <— iL I <u, i aa lJAa.1 <_£JJ3 .(JJjaVI 4 aJJAJjl <^J-\' *]>J V <JuLa-a L r J ^l> 4 'A-Sjjll 
j»a A.\ i ol 1 1) ,_ll jh u4*U Aj^ifc Cftlill j-a Almlm .laJLl jl j^-«J (_£.ill CA-jJajA^ tLa e,— ii (J^L^ \j-«3 Llj >Xl>^ 
^jjj 1.1a. jjj*ulj *LjJ"ull 4.J. i "-^IjjH Clij^all s-L)jS s-Lalc. (j^a*J jj . t ilia *i jj£ ^ lia J^ t jjaljawall jjjSj-all 
^J 4_£Lala CJ*VL^. lilLiA Cjjl£ lili . jnK Mill (jxl u ..1,1^11 J kJajll llA ^ la Uiu JjAjjj ^_gjl <-ajJ 

.AliLala alljfc lilliA jj^J jl i JaJ ijJUC. (ClljjJaLjll 
JjLa. AJia .i_jj£."^I 1 g n ol 101 pjli" tAjjJla. jj^'VI (Jj^jII CIujjSI ^jKmi (-i jj^aj j-a-a JJJ^ll ^ j^lj 
j j, i ii 1*1 Xjj\j jl£ (^sljIj^JjS puiJl c^-iuijaj (jujx"^l (jujl AgJt-a ^ j|>« -a-oC- jlHI cljl > " 1J ' ii 4ja<jj ^IjjJJ 
cs-fi • jX?^ LlH^ 1 cs-^- - 'SJ- jal JJ^' ' " ' , JU cs- 3 *t>«La<all ^^S Ljc-j jLS Lajj ■4-ilj "S^uS aJlj£." Jj-ajJ CjjjjSJ 
l.i_A >( _— <sj_aS ^jj-j ,_j— II L^aSjJ jj-c- j ^oj <-Jli c jjjAjl (j-c jjiXjoiaII <j|jh ml t i Ijjj 1 ajoa c4_jLgjll 

• ( _ S _JC- JJ^Ij aLjaJI AjS (_5-1c- jj'Nj hi A_ioiAaJI ( _gjja.'^ I alljjtll (_j-3j CalljJtll ^ja.1 ^^3 ClljrtJ m ^^.jJj-ajjSlI 
aJVI (^iajjl i ■ IJ ml jl .iJjl V" 'U>-2j • 6 - ;, -g^ <3jl-^ aj puill U^"" ij' ^ J "^ ' "J * ^4 LS^_r->*ii^' p^ 'Ly^'j 

".^llj*ll jp» (jl ^ 
.^jjtSljll jj^axll a^aj jA <j1c (jiu«J (.^H jj^aill ju ^lilc-'^l ^j 4it2.i a^AlS t_iliuil lilliA '-"ujll Ajm'ilb 
4jS «_iiljllj c^-jtllj ailfc lilliA (JjuJ ^jl Uji^ C$>iJl /g-i^J-lJ I— Jj i'i'iJJ (_$jJ i—ll ■s'l i nl jjjojjji. JjJjAi-a jl U>-ijJ 
f. ( -_i*u jj^J jl j-^-«J ^ ' jj-^J^l A^jouIuS "!Ia£a 4_jJa^.il ul" :'aj-s >^ (J«S>J jAi 'Uj^ '(Ji*Jl (c-2 ^jjajx 
jjJ lAJja.1 (_jUi-« CIijjjSJ AjK i**i (^ AjjLu-all jL^aC-^/lj .A_ic CllLajl*.* (_j-lc- Jj-^xaJI ^ Ki m'l U La LaatSlj 
jA Lai 1 g LaJU jl j^-aJ 4jj-al ^Ljaal t AjjI Jji LaS '(j-^2 . 1 g IjJ LajS (_32-^ jl ClLajlat-al j^-aJ Vj ij^^/l 
jAI K*1*1 jl >> JjaJ i n'i j .AjfLax 1 1 ^> i ^1 I ^ i i r-i jj Jj AjjLaia Llj^l IgjL^ajJ V Lg-lll jjajj jl JjJa3*^lj .^-JtSlj JJC- 
<jajjjaljj-a i " 1 1 iul A K ni «\ll liljj j^lj .<j£-a-all alljstll 6^A j-a ji>l Jle ^ LS jl (JlaJI 4alfc jjSloi Clul£ LaJ 
^i (JLaJI jjSj i ii ClulS t ij^ (JjVl'i jl Lla l—ll3aJ ("n^ . "L«j/; i*Lta LgjJ ailS LgjajJa ^jjill 4 K ni <\ll j^a JJ^I 

.(j^ajiillj CIij^AaIIj (JjJ JTjja. jj^ (J«lj3 ■JJ^ - ^' *Si^ 



^ U j*. (jJJ Ailii^ Sjj^ij jjjIj ^jjaj "SjIx. j jj^ Ajcl. The Quark and the Jaguar J Gell-mann. 
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jl (jjjjljjjill (J^aJtJ JjL^ ' jj£3l £- x> ^>^ ' r 1 * li 4-WI (jlj ^Uuc-^/l (^ Ajj*_^a A^lj Ajj jjluVnl <JIS .Ala 
,A\ i ^ lLa jj£j (jl j-£-aj V IA.1^jJ /j-JJI 4jj|j_ii*JI (jl 1& ,-jl .4_j^a2U jj£j (jl > . I aj ajSJl 4_jjiaJ jl lj"l/n 

. <j£aj| (j-a Liuj c^JJU (J_jSj jl i . iaj c4jjj^pj| AjSjxuj^II 4aj|j u3ul£ '/jAj 
Qjj u£j jjjjfUl jU=»J La.lje jl c'a^iibu LAJUao jl prL^ll j-a AjUaS (je Ajjj <_>& j_aJj3 "jjiL" La.ljc 
jj£j jl j£-aj <_>* jl ?/. fl*X JJC. ^Ajt3 Cli^LaJl jj£j U^ 3 'MjJMj^ (3 J *W^ *'JJ lI 3 ^ us^jfc jl cs>J£- 
LaJ *L£il liual Jaaa US Ijj La jl AjjIjJie U AluiLi Cjil£ Ijj la IjJ ^_aj*j Vl UJc i ■ u£ J& ?4aik 4jll lilUA 
t tilj, i ajj (_3 j^s 'inll 4_ifLa j-a (j*! .iVi <c-^l -AI-Ac^M (*-a Jl^l <c^ LaS ciiluA (j_$£j jl j£-aJ <_!& .UJaijJal /ji^j 

?lg-a$il i^gi^J IaJ s-U^ liual 4»aJaul (CI tAjjIjjuJadl jc dlla|pjl (CI CL_ujjluvj| 

jl eLaitll <c.Uaj mU jL£ lilj . jLjjaI LajL jjfc aJuJI 4_£>laul li_$£ "\_iii, Ih*-^ 4 " 1?J '^"' jj '^-^y <jr* 

<J-"jJJ c*_aljll ^j-S t jj Aaall <J^J (_j-3 aJ-juoaJI jl (j^a|^j2l (jjauJaJ nij V lil-als cAiliuuJ 4 <\lhrt a.ul»a lj_JajjL 
S.AA a.jj ^JSJ^ cp43^' 13' " ' "J ^^H-uJ U3j SjLobu jj-uJUj jjjVliI jl luvjjLa ^^.Ij i_jl9j jl£ Ijl La JJ-uijl c Clll i aa <i 
b )t\\\ i " 1 j-\ j-a t(j£-«J V jU£ ^|jJ3V a-lill A_joil^ij <jtiaiall <JjjJall sXgjj ".4_iL3^3l tliLabjAll" Clil ua t\\\ 
<jUj Laj Cliujjjallj l1iujjj£3^I jl .uljixj UjJjaju jl ujjSj j£^ ^ir 3 ^ f 1 ^' ^£r^ Ax-Li^a Jj*j t^^H^jLa 
jl ^J <^><ij Uj , m)-> jj£j 4 ^H Y o ^Ui (^jjj jJ c-Wji cs^J^I cP^jjall Vjl I^jjSI y^l '<j3j3I s^a ^ 

<jj*_^all . t ih II (_JI CliLajl*.* (j_uijjj c4_aJal<ul t a ui£j i iUj a j i aa II a-a ^Loij jl n i aj V '^^y■ i 4-$-j*& .L*-a 

( Xj^. j-«J • P j ' "> Slj "^lu^l ^?^J-«I JJJ pj i aJUl (_3J>-2 U' ' ^"'U j-*3^ U' ^** ',»nj jl /jA ajj Jji'll*!! Ajnl'lllj 

• jjjdl 4_jxj^£ 4_jjb|j 4_»a_^i. 4_j| jLS c^JUlluj t f-j i >-i \\ 4£j_u»j t, 1 ! j,h"illj c^)3LjaiJ jjjjall jl A K uj ^ 1 'ig •> IjJ 

. g. j i ^->ll (j<s pjjoiu ^aLoiJ jl i . laj laja «\ll ^)fiJ alVim' 

I j <\ i ^ ^ i ajjj 4 jiaJI &j„ JJU «\ 1 1 CliLjjiajll (J^ jl (_L) A_jjJaij <— aj_*j ajjg /ort a^j_2Ljx ?rVn ml CA-iljll ^—3 
jjxLjJa-<U ^-i}2^ <joi|jJ .Ixj A aJJOJI 6JA ^—11 (Jj (Jj^ajj ^ij .pjj^aill (_3J'-2 (_SJJ^ U' ' ■^"" j- 4 La Ifcjj ajjjjJalu 
jUu csjLusjj jJluVnl ujLi. .(EPR) jjjoijj - (-SjoJj^jj - jJlLiujI Ajc. i'iji -— > \ I f.^-joJI (_g_^AUa3l (j^aSLilll 
(—3 teujjajl jjj|_ji3 U2j t jliij jj <\j i aa ^jl U^lj f *»J ■ ""> U J ajj a£3l ^-JJJaJ (j^aJjij t^-^joiJjjjJ (JJJJJJJ j^JJ 
Cll^LvIl 4-i^ljJ l _ s ^ (jj£j ftXa.lj <-ajh'lrt (j£juJJ Clll «\j i aa II ?rjj jli ta£JI <J^Jail li^jj . jj. i o^UlLa jjaLvjI 

I I <\g j ft lj^.lj i_ji|^-4 (JJJJJ c4aj_jjJa Cllljloi (Jiai jl CjU<il ^iu^-a jj^cliLa jlqKj jj aJ i aa ll liljJ ^«JJ .Aj£aa3I 

LJUi. : jj$ Miftll *j>iu3l ixa, jli ciiilllj .^jlj U3 jl l^cU^a Lsl UjljJic. iioj ^^£3 4_JLu^/l <j=k_^4 LjajLs 

jl jAjj cLa <ijjJaJj .(Jj£Lxa3I sLvj^/I (—3 <— LL jl uaj ~l J-IajJU ^jjljil /»J maJI jli idLuiLjSjl silA j^?aJ 
j-a "(^^aj Mill" J*^! I-^A jl UaJj .((-J-uAlall Cliijll ^ Ic-j^J 4i— ijljulb tjl) jU\a3I jac jiTn'n Jj^/I (JjAjSj! 
(j| l J-sj /c-ul /jA a£JI ^-£)JaJ jl jjljuujjjl rrVnioj jl ,-JUjJaJI j-a jlS c4_^aUsj| AjfuUJI CJ^JJ taS tiil^jjj Jjju 
.lie Jaia (_>ujJj cLajU A~l ^ t\ <-_kJ jjgoj a£jl jj <\j ' aa 1 1 jj£j jl ' . I a j iA j*\j injlSJI Clll <\j i aa ll£ :4_l]aUk. jj£j 



82 *U^i ,>. JjVl ^ij^pJL Einstein-Podolsky-Rosen.f^ji^l- 
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. 1 'ilg ■> ^gjj i-lujc- 4JaLanJ <Jj S-Uj^atLa 4j'n'qj^UI j£j aj . LaA.ia.1 (JjoLS 
i-jjlaall .A*j Lu2 Igiaci cj-^) ^%>^ L ^>$-^ & .^JCJ jffi*^ I aj i in i n *i jl£ jjtjuuijjl jl CIujI <Jj (j^J 
c4jj^1| jj.i CllLaJjajaJl liljlai TJm^ jl LaLaJ 4j<\*X Aj^lajl j^-aj ^/ 4jl (diSlml jJI <— fijjjJuL (JJJjL 4jt»aL> ,-i 
j_a£j 4 i ^»J» ul a^£all 6.1& j-a j^iK'H a^r^jll 4ijjJallj ".,_*jJajx V" /. JaaJ <JLwaj| j-u La pjJJ .hi'm' ai La 
I 'nir*. i . jajju i " ua ^Jjjj <si j ula J Luis i^-AjjaSl) allxl) 4jjau3 4-SJjJa jL^' <J*j •^5*^ L - J 1>J*-^ 4 ■^Jr'J (J* 3 ^ 
^ i» <n i jjS jl (jS-aJ jj-^' j- 4 UJ^*Ji i t j jW^' ls^ Clil <\jm-^ II ju (j^j^aJ jl <L^atLail ■Aj'nqjjU) <_}jij jl Lai 

. LaAj Aa*jJa_oAj| UjJt-a jj^J 4-^J-i (Jl A^-iiljjx c4-a^2 j^-«J 2 
IfrJ'lVlml (j£-«J V LaJj pji^'lll AJjjljJI Cll^U^aJ^I jl JgJaJ <Jj 4j^JaJ j^ C JJa.^/1 JAwiiiSI Ljja.1 Ijj ^gja. 
4j^j mMSJI ClsLajLt-allj A_^s_oa£1I ClLajiatxJI jl j-i-JJj . (J -fL}ja£lfi3l JLaJI <_Li.L 1 jh^l tllLajLuall Jiil lllljjSa 
cl£)j La J-iij bl^* 4 O '""' U' (j-***i9 LjjiujjJaJ jjJ LgJe.jj3 (j^-aJ ^j^jmjcljl CllLajLtAjli . I.Aa. jUIia-a jLuii 
cAjxj^S CIsUj j-a jjSlJ (c^l — Ajx^aSJI ClsLaji*»a]| Lai . »j i >\ \\ <Cjjuj (j<a ^>J^I 4£jjo»j ^jaLoiJ jl jfLaJ V j^J 
ig-s > o*i jl LgJej^S (j^-aJ V (j^J cs-lA jj-mjj - ^^ mlj^jj~ jjum'n) ^j&ljJai oejiS ,_£3 — (j^axjJI 1 g J <m in La£ 

,4_iiaiLail ajji ^j LAjjjxj jj^ 
AjSjjoi^aSJI CliLrulj 4_iA_aA£ll CliLrul alJaJ ml (j^-aJ 4_j| t jj^a.1 pLaJC- 4 m«\-s *„a jjUalu clIuj ^IjLiu (_gjj 
(JjSJ m«\ll ( -l\ Liajjo^ I, «\j i ii-s jijj jl ((JJjll /g «> i in ca^lfc) aIjoijaII Jjjj cJaixi-aJI I^A ^-i . ■lixJJl u^' sLajoi Lai 
^jjj cJ-^^JJ j' j-^-*^ cA_i<i_4a£1I ClilaJI (Jiuij (_gjji.^/lj c4j^j m^lSJI CliliJI JJljj aJ^.lj t jiJLja aljaj mLj .t-Jj-J 
.(<ULa*JI ^-i ^-L^a^/I aOjaoJI ^ps-ij) .-ij ' !)•> ii <Lal^ 4iLla^ A\ m'i i^kl LaA^jj jl >> J W i i aj t jjjjLjI i— JjJ 
^jjj <jt-a jJ±$\ 4-1 j-J LJaJa-i ^ilj AaIjj (JjuJI Ci SaJUAlj .<Jaj|jla 4_}-aj-aS CllLaJjojaJ EPR ?rjj ^jl Ij ala 
<j i - 1 Mix I (fiiJI EPR nj ua JL^ajL L^a2 i " l-s «\ m C<J^aaJ (JjuJI Cj-alS l') S^XJj .aJL*JI j-a jJ±$\ f-j^\ 
(JSdJJ m (jjjj l m"ul jli c^-ljJ ,-»J i !)•> ,*— a Jaj|p-a (JjuJI JJC ,-JLiLaJl EPR ■>) i d-^ jl LaJj .4jij Ajjj (_$Ail .■*) i aa llj 
V 4_fclij c4_iajlA S)jIax— JLuaSU ^^J mM£]| JfLjull ahVl mLj iijjlj .4_^a_4A^ CllUj J£Ji t5 _lfc LjjjS 4_Jj 
i) i ii-s II AJli. (ji^ o-iLc^/ <jLaji*»a aJaJ i nj jl A-JaLou ^jAifcj .Aj^aall AaJjj <-JjJ A-Lu — ^ q u ^>^ o^J^. tAjSlm 

.4jua -UaJaj^al ^ill EPR ^qma, ^ ^L^S/I 
/e^JJLJ id a£jl <JjiaJ 4jj|jjifc jl ,j-lc- U- 4 "^' jj^'^j (il '»^*> jj^ (cJ' Pj^' f*^* 3- ^ '^Lalfc 4jt_JaJ J|jj La 
(_L>Jjl t ) ^ ^ Y ale- ^^itlLoi A^r a IaIcj a^jJaL^-a AjLp ^gi . (JSluiVI ^ aS.i.iUJ LallaJ lilliA jl (_5ic-j 'pAj Jj 
(Jj_a, 4 H^.jLa c^—Kjjj ^—3 UjJaLj LjjLjjS ?r J i ^>jl jjj^ '"'*' ■ " Cluljj 4jiLa^ j-a Jjjjl (_jaJI ' Jijj i^i*V)^ aJJi. 
tCUji iT)*V^ 1—lLi.la "?a£JI ^JJ-iaJ A-a l1i^£Joa1I La" t jLa - ^L> (5J>» <*Jala .a£JI ^J>iaJ j-a LfaJJ ^jjll Cl!A£ ui <\ti 
•■ Lsall jLiu pjj^J jl sj-ail fj^- > : !•» i ^J ^-Ju 4xjjo»j ^LLjJjS <__ajjc I .iil " . Allc- (5JJA -^?«a ^-iil jJal t lima." 



83 ^j^jj ^^ »jj*i« <^L;j^J j^ij Jjj- Bell v 1 ^ (^ Casti j Herbert m 1 ^ i^*j "^^i -^j 1 ^ 1 Speakable and Unspeakable in 
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jl iljlfj*)/ La 4JLj]a .ijAjJ (J-aL j^ ' j^J • l -^-i^ ojni-sll i_jjLvj AajoJ ^J-ki j^i fl^JI 4j^laJ 4jaaa, (sill (jj^Lodl 
jL^jV 4jj|j_iixJI A aJjOJl j_a£j (jl (j£-«J JjAic tiiijj ?r_^a Ijli . 4 Jja fl yAUa j-a La Lfrjj i ■ n ujJ (jjiUall o*3 
4_j-aj-a£ll <jIj. Mir 1) jjfxLai cAjAJCj l( , n\-\\\ (JjLla«jU 'e^J-a-ail A^a-uul ct-JJjC. i—l^Lao A^aj^\-\ n 4_jaLj-ail 4JI^1| 

• a£JI <Jj|jJaC i " 1 aj (jiljjJu <— al ujj£l ^^j a^9J (CI (j'^J aJ l.ija.1 jl 4 jV I ,^5^ 'J-^ "iljj j-a p^J^ LS^J 
Ia£Aj t4 jq-s a^aiia AjjiaJ (JS uiJ 1 a ^ <\*X (jlljjlu <J-aj-a£ll 4-jjIj. mit II (J),\n miIS . (Jj 4_jjJaJ ,-A 4^a«jJa 4 K mi *i 
lilliA j_a^J LaJj 4_j| 4_ijL\-aL q >\r j \l j£ij . ^^iliJI L_)\_JI j-a JJJA j-a (Jl 1 inlL pjj^aill AjjjUll SjLujVI ajiLoi 

\c LllUjJaL^ll ej.12 (j^ajaij <Jj jl c;t_iJalj]| j-aj . (JJ Cl)Ljaljj2lj Cllljait-a a£jjuj <JaJ.i -^^J^ L r 1 _>?^ a " 4 O*^ 

(j-a L-a 4_ijjJaJ I Vn jl j-^-aJ 4_j-aj-afl3l 4jj|j_ii*JI jl jjjLjj-ail (jia-au t-j-jSIj .4_£ij ^Ljjjall aJLxJI (j n *\r. 

^Jc j£]| Jjijj La j j miilj .laj IjJJ aJ l jVI (_yJ^ '(j^Jj . <-jLaiaJI ^yi jljji IfrLuSiSl ^^all 4jL*alla]| Ajj|_oii*JI 

.liLaJI 21i*-», <Lv^. Ljl 

\\ <j-aj-a£ AjjIj, Mir. Ijjmi'ij jl Q_o3jLvj jJ^ll liljljl ju jjj^lj ii ^JJiJj ' jLs lI^J 'ALr ^Vj caJjIjII ,-i 
A—Ja^a 4_j2 t-s 1 >>j (_$^jl i—sLotaJl j£} JdJ3 . L_ )jS mi nil 4_iiaLvJl 4_AgJil <J!/La j-a jjjJaJJ a_A Lajl C(jilj_iiul 
\'XA (j-a .JjLoLlI 4_j*J 4 aJjU (a-Sc- J^3-J ^g-J^ ^ jlr^ V CIi^X-Uj 4 In 1 iiljj 4_jLull t_JjJ 4_ila. ( _ s Jc- jjJJ^Sj 
.lilliAj liA (.g^l (Ji)^ 3 j>* ^ c4jx_oa£1I 4j-aia.^UI j-a ^jL CllLj|_4jJall 4jj|_ajifc jl jAjj t j_aJala]| 
t 4jJala i " 1 1 nj\ Jajj^iJI jL) ajLoull ^ji 4-lC^J US lij L0J3 LjjjjJa j_o£j (jl 4jjj 1 oq"l\l CllliUjl'^l j-a LI jj 
La jjJaSl jlj cLJj_aJaJ i . U mj 4jfLiiaijl£jl L-aaAli-aJ iiL«AAJ Lilj cllJLjJaLjj Lljac Cll|j^al ^j^a. lilloA (JjUJ 4j|j 
S^AUa jj >t5 JtoJI (_gjHI jjJ aJLtll *-a Luilj ^^Jmi^L^II llallfc lJ^-Ljj ( aj£ Jja. Cli^ajll jA <l*ij jl jjS-aJ 

jLj 1 ^r> jLa.J_4AJ j^J Ji.|jJI (—2 jLlju lilLiA jj^J jl j-^-«J ^-Jl 4Jal in j ^ K 1 LaJj .-> j 1 >i-\/4^.ja 4_uLjS 

j^j ,—lc. U-*«J (_5-Xil LaAA^.1 a^iaj mi'i jl jS-aJj .aiUJI UJ^ 3f^4 ^ jLa-ajoiJ - jLjjJaJ jLiac jlelij - Lu^Lj 

.ClVLvSI s^A ^i JjJaSl 
AjJa jljJ^, LjjS -^>HJ L^ ^ir^4 Aj^' LT^" - ^**^ l£-"' LO 1 ^' U^*Jl (J^aj 1 ^•*>; La ^i^j-ki lilLiA (jSJj 
(jjjjJoJ jl£jj| 4JaLu»jj L^jl (_gl caj^ill 4_jHj <LaLj LjUJaLj (jjSJ ^/ LaJj 4jL ajLoull j-a *^Ajj .4j^aa3 jUJaS 
f.L\k_joi jjSj mi a-^ij .Lilla-a TTjLi. X2ljJ V 4 J. 1.1 Mill jl_j LjAMn miL j_a_jill (j^axjJI j_jJaSJ tl hi\\\ 4_jJajfc 
t JL^aaJ^/l 4JaaJ ,_ll a^jXiLa LjLjJaLjj Lui-a^l jl j-lJJ iaSl) AjjJajl 1 ■> Jjfl .iill^£ ^4 L.VqV.I jl jjJjJa aj 
Lulc (Jj"\"n in <iL IajI jidsj V jaj caJjIjII ^ji .4jjj^u1I AjtaJall j-a f.jz. jA IaJjj ( _ s ic o^jL-ail jU tiiilj A-aj 
^gj aJLtJI _aA <— Sj£ cJ>^ jW^ <-H '-HjW-^' J J 1 IA9LAJ AjjjaijS V j^JI ^LjjJaij i"lj miVi lilliJj tjjlh^ll <_ajJU jl 

a. ?Tjj^aJj o^La L-li in^* - ! i Q±zS$<£ cL^I^C-l jU C^-jJaLjll jjjaail j-a pjJJj .A-Sljll 
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j»a p(CJA. <_j£ A-jJaj-a i . litoJ /j-ic- oj-jJuu * J -aJJ (_g.l3l tjljajl <Jjj_ia£La J}j la <u jl C<iiaJ_iJa]| Cl)Lu_aa ^S 
jj-a> /j-^J •0*^$ Cr Hi '"" ^ J "■'"'' ij' U ^"J '-^^ IJJ^I ajjja.l_j 1 1 ^>j) ,-Jaaj /c-ic-l '^-^ '1) ?"*• (c- 2 jL*JI 
1 1 ^r>q"lrt c^jXij ruJAu lIsLLuI * t\-\\ (_$-lil c<jJjja£La] jj» 1 ^1) jUaJjJull A— <s ^^ALaJJ (jl c^)jiu]| j^j c* jKln'i 
tsj-lgj ?ojjjaiJ (jtija)} jl hj mi jli t jLjajail j-a A-JaJjoU »UaJ (_$l h* 1 ^1 ^/jLa»a cpr^LaJ j£- U20 CllUlLiLaJl 
jjjul (-3 C(Jjl/U^ lI^J c LaLaJ <— ajjjt-ail ^-Jjjjjll allaJu Ajlija.1 ,_i2 .Ajjjjll .JjajJu 4j| jJJU aluul (JjjjjJj 
?rjjaj i . 1 maJ jl t j>^JI /j-3 4jCj_uij ,-<j mi-n <_L£ x_jJaj-a ^ ho I I.jI C* JJaJ mij l.a_a. jj-ljLa $.L£.J i jSuC j-aLjll 
j_a£j jl (j^-aJ ft/—jjj V 'IJ-$£ (-Jt-a]"^ AxuUJu" t( ■ tj£ jiij .o>Jj£ Clsj^a (JajS)} ?r UJU miu ~lg mHmiI .12j .;»tjjLl3l 

".AjjjC- aLal jjjJala* jjfLiiai c^—JaLailS LaLaJ t (JjiiLtt<aJlj i4a3 ISjfLLa 
jl£ jiS . tilj, 1 ajj (J «\-^ 1 <xaJ_^a A \ mi'i CJJJ^ i_JjjoiLv£ ^—uijLuUl jl hj mi 1 1 jLufrl »u)l\ s^A ,-i (_gji»aJl j-a 
.(—ajju jl jfLaJ La <_J£ (—fi^xl c4jjx»a 4JaaJ ,-i -»j 1 aa <j£ ^Jjaj Aj-a£j f-^J*} jl Hj mi II liaklj Ij^JmiJIS jj^' 
^yjll 4_jjLvjj (j^^L^/ jjj£jl i " 1 ■> <\*X I ^jjll Cli.j|_ajsj| liLSJ jaJ LaJ clIiLjIjjII jIjj ^gj 1 '1 <\ 1 W1 «\ f-^j-^ (J£ j^J 
jj£j jJ t(jll^oll plSiJI l.lgJ At mi 'lib .^jjoi^Lj^ ij>^' tjW 4-^|>Jal < _ s -iJ Ajl^jJI ^jj (_5-^3j La-a c4^.La^ '-Itcj^ 
— Cjj^Lil <— ijSj ' JJ'J (c-^*J ' "W f»_>^ ij- 4 W^ 2 >- a ^ — j^' (c-^ L - LW^' ^-J^? 1 ^ LP !pi*JI jbvJI /ji *— '^* ^JuA 

.AcLoi Clil£jS 4Jjiu jjSLoi 

(^jjjjOJaUlljjJI ^j^ Mill Jl_*ll 11a ^J IajI cii.wj mi £_aljll ^J f-^^^Ji V '<-dl^' <ji>»-^ lH-*^ Aj_mu1U 

aUaJI jjjaj mi caLai-ail a^joilj^j l^i. ajjir 1 ^>ll a^ai»aJu JjjjoiSLa jjJaUjui csjilali Jaa3 . T ralfamaCI0r6an 
^J ULui j^aj-a ?OjLlll jl j-a (^Ijll - blx ^jjS'VI (_gjjtaj| ( Jx^. ,'aLi.lLa jj^J J(mI l^^ O^iy-^'J •A3_aji-a 
(-JC Ua jLfLa ^—3 A-Jj't '1 «\ll 4_jjj£ll 4jjjj 1 ^i"ill (j^ajjjul ,j_a ( jjAflUJ Mill (jia-au UjJJ UaS) jl 4_j^jll ^)i_ui 

.Aia-a ousJl O*^ W^ LS^^ Aij*»a aA«J Hjt.mi jj*\ j i h~ (_gjjjV I (_gj)1 mi <\ll 
4_j| llaLuj . {Jjj!ajV ^'i f. t _^.Uia]| Jaj'j Mill ^Jl ^^jJalj^ll (jiljjjoll jj^Ja ^jl ta£j| AjjJaJ ?.jjlu <_Llii ^-ja. 
(_gl c4_jj|jjj^/l Jajj_iill ( _3 J JJ*"' c^^ <J •^-ii)^' '"r'^'J^" ' (S ^^"' j' j ^^J ^ r>J mi ill A j«\"i^ll A t\V\'\)}\ ( _jai 
Sjjj-oj Lgj 3f"^' <j^-*^ *^ ^tjloll ^gi A»aauJa CliLa>2kjj i JOuU jl j^-«J c4j£)jll di^/^l*»a]| ^ji l^joiAJ ^jjll ^l^c-^/l 
jlj (JLa. cAi^ll aAc jl . *(ffji L>^ LgJ 3 U ^' "0 cs-^^ CllUaaJll |_^Xa j-ajJa ^Jia. uLiI 1 'llg -^ aukjJaJJj .<JjA_a^. 
AcjjoU <— ac-1 iXijmi~ (jjjUl) 4jj.mk.1I 4jj^ail ,_2 H j-a ^/^j A - Xr^j .-»J 1 aa A_jJajx (J^l^ /j- 3 'l-la. LajaJa jl£ 
Jajj_iill ,_2 lillaA 4_H — L-aLaJ ^ <\*X Ij ^£ aUaJ liljLoi jl c4_jjJaill ^—3 .^-Jj^JI ^tJjLllI (_gjja«a j.jV"n ^—ja. 
j^Jj ^ ( JJl^lJ , ^ jl hj mi (JjaJJ jl (X-JJaJ mi'i ciiLli ^-«J .AaALu-a V <1aj 4jjjj*-a Cijl£ lij Jaia j^Jj - 4_jjIjHj , ^I 

|j£Aj tp^g-iuJ (J£ (}**£ j' g J "J 1 11 j c4jLp V I-* c _ s — SJ bj3 LulS jj t < kjjJtHSLj .■"UAliLa V Cll|j^a 4 Vi<\'i jl i_bj 

.LjJj ^jjulail jLSj ' '< . 1 1 <^ lij Jaia j^lj tjj'nll LaLaJ (JjlS jj^JI • jAa Jj 4jjLp^UI ^_y3^i AjJj j» 1 > aJj 
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<JI«l]l (iljLoi jli ta-£ll 4j^laJJ 3_Ajlil 4_plfLaj ».lc. <_LwaL j-a ;»£jJI (_g.Sc- <jl ^b^j Lla.lLa OJ-*£ tj' 0-*-^ 
Cli*^ Ax-all i_jjjxJI ^jJxaILj Cluoulj c<xaia. ^^-frS 'U^Ljii (JJ^ t — ) -^P ^jj "^J^Lj ^ JI-ts (___£3 . I^a. jjata. 4j2l_oa]| 
^^3 La * i 'r-ijA ,_2 4_uLaia.l 4^a.j-a U^-" 1 Liuafcl Ijli . Ljlafr (JJJ-J (j^Jj LjiaJ LjJ j /nil (j^-aJ /c-ul c<U_iij_ojii3l 
<— kj£ (_£jjj Lc-jSkj Ijljfo '■'*' jl (j^-«J jl cjj^a.^/ CllSj ,_2 4_UC jjfxLai LaJ UJJU jl (j^-aJ 4_jji t ( J i uLLaJI Cllijll 
<_^a..jj V 4jjljJi*Jlj .<J-aUaJ AJLjJaJ jj hij H_i£|jall (^j-l^JI t (— iLijlS-aV I Mr ^ . ^j-JaLall (_3 j-jjj (jl i JaJ jl£ 
dlVLaJI j-a a.ija.lj ^jjj 4_J 3-f"^ (j-*-*^ ^ J- 3 ^ LT^"" ^-».ja]| jW^ La.lJC C(_juLjiSI s-jj^aj -1JC- Vj ajj i <-\W (—31 

.<j£a-a]| 
AjjJaJ ,_3 P(— uj ^/ c Q_4j2L_al_4^jj£3l <Jjij '^-"C- ^Luj c .-> j 111^^ jj^l) jUviJ^U <jjI.jj]| 4 JjS.il jujel jj^-aJ 
4_j/jj «_^ ii]jjj c JJJAi j-aj . t— iSjjia jiLax TOjU U^ A- 4 ' jj^' U-aLU ^J^J- 4 4-"Lt-a (JJAJJ jl (j-a LxiaJ a£JI 
clAc.jjaJ I M laJ 1 ill Aj^ao <_}£j 4_iS-a-a 4 aJ2j <_1^J •pi*^ A-joila lilliA (_>UJ jl LSS'iAi ' " U^ 'ALalS CllLajl*»a aJlxJ 
j-a ■Ajj IjjJaJ lij c jj£ _ jj£13 4_i<i_4a£3I 4aaL_oAll <Ul.i]| ^ji 4_lajJalLa jj£j 1 a 'Ljj2 C IJj^l ^gjSI <— Sjjiall 1$j3 LaJ 

.(jj^AJ^/ 4j£-a£ ^A-a-a jjfLiiai c?rjLaj| 
4jt_Jaljla]| Ljj^/jLa-a (^J . (jklAjl (___a <Jo^l aA.H.mj j-al AjjgUjlj LDLLI ^La-a jjiL jJ l-lg^ Lj£ j^J 
("n-\~ J J*; 1& ^jJj (_3-J^ljJ-a]l 4 1 ^ilLaJI 4_iilfLa'yi JLfc -< h^ j Lajj (jajj cCllLajLtAll x.,*\-\ jC\ l4 *\\h\\\ SjLjV 
j^aj .4_}C._ajJI 4j^l_4a>j AjCjill AjLujLj (_5_ajJaja3l Llallc. ^jjj - 4Jia«a3l j^t. CAS^aJ I J^ La 4jjjJaJ (JjjLuj 
.4_ijjaj V j-a t a laJ ^ Clu /j-ic- Laia. ^CajaJ <xa_oA£3l t-jjLaall sAA rulaJj C(jjiUi3l (J^P 3 (y~ LpLuil j,^)-^ 
AJ^tlall ^jj Aifc ^_>s-a LuLuiLa jj^J jl j^-«J C(_J^.I^JI (Jj jrjLiJI j-a jJaJJ (_$iJI ijJA^kjj jUaJjJol Aj-uUjljj 
ruLliil j-a o^a.lj (_LS x_-a 'a_ya l\j[)-a j>^l J' a 'Vil > . >j "i*i LjjUaa.^La jV "-^->-£)J^I »' » ^' ' . » "'"'" ^-J>^Vl 

j_o£ ^^jjj (bjt.id jjjjSJ^/I ( LL ^a.lj jjS ^ji .*(aji '* < ^'* L < ; V Ajl jAjjj L^IS jLwaC.^/1 ^j jJaJj] .■"UfLs-all 

^jjajjj .<jju3I oLa-lLail jj^ CiLH ' j ' ""^ J ^JL jfc jjili-a clil^aij jj9 1 sy'u n jj^J ' j^J •Xlj^ """^ ^>^' 
(_jl ClljX^o 3-f^' 1*^ '"*' ^5 •■JC-L^a <— kJ jl (jjLj <— iJ <j3j3 A>° * <j^aj3 jj-^ ^LjAj cli-joiLS jLg-a. ^gJj 

. j^jj La£ uj|_ajic h'q 1 aj ^jjl) J&^ L La^la 
j-a jjjfULi j»,lh i^i'i cCllLuiLjaj jjjoula j-a LutSlj Lallc ^j-aj-a^JI J^aJI tlj-l^J ' <J^ (a-3 JjoJI <_Latii LaAJfc 
-i_ji|^ail (j^ajaLall (_gj=vjaJI JJjLl3l £&[$ O^J^ CjT^j -i ^ C '' ^J '^djlp^' ^*Lj-^' ^>^ CS^' ^■■■^'' CllM^LaJI 
jbt-aL jJajll (^JJ-^ j^- - CllLaiLjill c- r^\_J <-ajb <£^a. AjJjJ ( _ s -1c- <JaLaUJ j^U 4_j| I^J ^cjjl (JjjjaiSLa jl hj ui 
(_gjjj| _aA La lilliA (Jjjj] jl <^J]j^j jA jaJI T-LLa jl£ . L^aJUjj lIiUjII aA^a.1 A-aao LaAifc Cll^ao La ^jjj j&\ 
Lj^I^J nij ( _ ? j3I ^JUa3l~l g*X\U-a j-aJ *i^j 4_iAllLa CjlSjIa <\^ Lulj c<JjLjja CllLajl*-a]| jlj c?.l£JJI (j^aj 1 ^rs J 
jjjjklj t jLa — (Ja LgJ_>*J i{ ^JJij (j'^J ' "">ji^ L>*Lj "^P^ U* 4 (_3-XJaJ}ilj (J^^il o_)Jj^aaj| o^jj^-ail LjSIji _oa-a 
jj^j a£3l <J>laJ jC- (j^aj-aiJI 4j|jj j^-aJ 4jL cAjlLuill j£jja£-ajjj ^i ^J^aJI ^g-aJaJI JiaJI ^Jj l_ojJi=k.l (jyill 
jjj SjJJ CaJLul uj^a. jJjja.1 «_-a (_LaaJLj . CllLajix-ail 4jtL La^all j H'ul (_3-£>ia j-C- cAJjLa-a <ijjJaJ i—iajj-ail 
.CliLajlx-a 4jlLoi (Jc- jLiiJ LaAuKj .Ajx^aSJI lj^j]jxjj£3lj a£JI AjjJail I^J^a. jjj 1 ajj 
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4_^uaUa1I Ljjjj^s (Ji^fl ^jJc- jl - I .la* jjij^all JJJ (jiljJ ale lilLiA ta£3l <J^]aJj 4jj|pJI IfL^aLjlll IxJJj 
.ja! (_gjJ i Ha (a-JC LaLaJ A aJla «. jojljji t ■ U ml IaIj (_gj"l mva /g-ic (jjjljjjlj .^Lst 9 . aj la J Laj — ll_a. jjir i all 
AJJaJ i aJ : LaLaJ 4_iaij£c ( _A /a-Jjl tAjJaJAAJI LLulfLfail jojljil LujiiJ Jiul Lgjl laj (Ulljfll CliljjjaJI 4_jjl*»ajj 
(J_iLajjl .-<j laaj i . U i in 4 Laa Clil «\j i aa Si ji^j . I /-J I i— 1 j-a 'g mVi ^jjg mlL i_s ,_JI I j_^s tijj aju jl .->j ua 

lili . j*jil (j^j£c!AJI m "ill -i[£ Lpl jIjj (jjil LujjjjVI ^g-Sj aUajJI j-a sUo^l la^jil t— iU..riVI :^ijjj^l 

(jl j-a l£uJ (jl (j-S-aJ ^jAifc t(_gjjaiul eul *_L^a3 Lt-a ^JjiaJ lL^a-<ul (JU^aL^aJI j-a ,*-^ LgjS 4_9j3j AJdJa Luj; 

.Icjaj Jjlj JalLoi^/l jw£a> 
i-A llJJJ CIiLujIxaII jjV -la-lj oLvjI ,-JI JJ-"U ujjjjj^I .-»g m jli c,_jL*j , I aJlxll ,-i lis jjl_aa>_aAi3 <iia»j]L 
.4_iilj Ig t>yf \ x-a lgjt-aa>j ,*_laa]| ajjj » jKinn ^/ UJ^/ Loij^fc V j_J-^J euVl _>">^J -AjlujI j- 4 Lp j|^3 ^ o^ia. 
lIiUaS I i A->jl Uiojj c<_LwalLa]| (J $ajl slA j-aj .(gL <V^ 1 f. ( -_iioll i_u£jj ellc^/ AjjjjjJail CJLajla-ail l'l»Ji 'r-i Sal 
Cliij (_gl ^^i 1 'i"i» olV j^-«J I- 4 - 4 J-^l jliil CliLujaJ (_£lji]| iiljLo»ll AjjL^xa.] ClVlx<a <_gJfc :aj|pJlj JaijJailS 

.4ji*j ^gjj gJJbJJ jl 
LslJC j£Jj •j-aj-ll *$-"i JAjJaJJ V (_gAj Hj^jm^lSJI s-ljjjill tllVlbuaS c4joij£c 4xa_aAfHI "La-j^ll AJIllI jj 

"111 4jjjjja]| j^j Ljjuj alLfcl liill lau AJJalmj V uJii '^^>J ^-*^ '^ 3f*^' 0^*^ * J^ ls^" '1*>JJj tjjjliu 
. > + > + Y C _ S JJ 4_La VlJ Y + Y (^Jl £ j-a <JJJ i_lUiSI ^AJalmJ La-a jj£I CjLiLxaII I^jS CuJjAJj i—ilj-a 
ailx- j-u (-jJoaJ LslJC- (—-ala. (jfc uij lIiL-ujIxaII x_ljJaJ .f.l_C-j jLjoiSjI AXjujJ (Jjij^C- V ^^9>-_j-<i 4j|l jLjojSjIj 
j-u UjJaJl sIjjoij .(JjjjJall U_?ia (c^- - ^jJJjjiC' t3^J i- 4 - 4 ' LP*- 4 ^- 4 -^! ^-Sj^Jl a-llc- /gJI LP*- 4 ^! <— SJj^-JI ^ajl^-a^/l 
i-li-la cLiiljc. Lallfc Cliljaj ^jjlll ^^Ji t jajajj-all jC\ c<aAllLa]| 1 .U-OjJa jli C-Cijjjjj jl <j-aj-aS ClljUaJ (JvLa. 
lillJA jj^J i"n^.~4 j«\"i^« ajj i aJ Aajlj. uJC- ?rlj-aj j£. Cliaail i ■ 1J mJ 1 <im cj^a.^/1 laj lAlja.1 tf.Lui^/1 lIjIaJ 

.IjuLjAjS cJLa. i^gA LaS cljlUil jlajj lljl X-JaluU V ,_g^ 't>*j j*^-" 1 
^ijjajJl ^alSall (j^axj Ig, i iiS'i 4j < \jid'aSJ| ijjIIaJ jl j^-w U^j ^CliLjIjxail sl^J /. i *rnl ^ jKim'i ^jIa (_gl <gJI 

i_g|j c^-JjL gijl^iljj ^-Jl <ul_iaij f—i ?A_j_^a-all i"i ^"1 jj i ^U*ll] I 'il^ -^ j_^s jl Vn jjlill cJai_jJallj aj|^jail 

4 j i'"n La P/g-jui t <_jLj-<aj) (Jli id /g-lc- t<Jjl i ^r>l ajAli-a Ij^a-a cx-iiljll ^—3 cLaA jLS-ailj jLajll" jl ^^JJUJ^A 
p) i h-n j£. I'lih'ii Lslic- LgJ ^ 'it ft V AjJlS-ailj AaJLajll aaAliAil jl cSjli ■ j* - LS^ '1^ J ' ^^ ' ^» "J 'aj|>aJI 
llgj ^^jJa-al jl cJjba.1 La jjJJ^J • J-&I ^ '1* fl aaAli- 4 ^! ftlA ClUjjj£1 jj^I Clll <\j i aa lilliA Clul£ LaK <j|j i Jjdlo 

"•?*laj jjl 4 jVI (jJa. 'U^J '-^1 ■ ia " C5^l 
ISxaLJJlJI JL-aia.1 jJ-Jj c^g-aj-aSJIj ^^J id!a£]| u Q '' jtH a-J^Uvjl <— a^XLa.^/1 jJi <Jj*_j^a3l j-a Ifj^a. jl 
UpLiji i JU nn ( _ ? all t jlill CliUj^a. J£ jl (j^ajaii c<Jj|pJI ISxaljjllI ^jia .<xa_4A£ll AjljaII <JLaia.lj <jj|pj| 
.LaLaJ ■ <S '<£ "> " 1 L>^ i^JjSl Cll|jLai^ c«_3ljll ^-2 ciillLaJ i I hir i >i 4,jftm'i La LVjjIj i . U ih*i ^g^ul ''^l^ AjajoU La 
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lIiLujIxaIIj— 4_o<ij-a£ll l1)Ljj]|— A-aajnafill CllL-ajlt-ail (jjj (_gjAUall <-_£LLa.^/l IL& .lJ.Aa (j-a 4_aljj cl^£Aj 
t ijfLiij tjjji LgJ <A& (_£-ilc f'/g-j^ .La ^/j-" 1 <_/?^ '^J^J ' (S 8 ' a Jj <-jLajLcAj| j m J a^lc (j^aJj . 4jfL_iaL/LaJI 
lill^ (-JI <_L^aJ La.AJCj ?!g,niq'i AJUajJI aJUUI (je l.iLa jj^ij .AJUaJ a^La (ja La Icjj ajuAJ ClsLwa - aa^aj 'jjjjj 
cAJjS jjfc Ujjjflll (jXlj • .•> "> ^> J '(jj4i '^-*3£ '-^-'^-^4 ' " ' ^* LSj-" 1 <^Li& C'l*-" 1 *^ <j' J-Xu 4-Svi C(_gj;*"\. i o^il 
AjjLoi 4 Aa mi (j-a e.laj ^ l.ljjj <il — .dlLaji*»a I gK .4_jx_4a£1I 6-il.lC.L L-aLaJ jj-aj ,*-' ' "^J '^ ' 1 ^ "'J "*" J 

jl ^a-a CjL^Lc .ija-a duoiJ 6^A . UJJ^j J"* P ^ ~ ^ * X ^ • ^ 4jj£ ^]j (f»A£ M ~ ^ * X ^ . 1 • Y^ A ^ Y ) 
(j£Jj .<IL /j-iAj _>^ J' J* ■ ■">"' (jl jj^-aJ AaLilj . Jajoi^l .j lilliA P/g-il ^/L4 "'■*■"« La f-igMi IgjJajsu ClsLwa 
tiillj A-a cjjljj&j L^jojij Lllli^aiLj (jLtLaJJ (jtjjLj . LjjjfLIj lilli ^*J jjj^J (jl 4jU t(jjjj£l'yi ClsLwa bjJC- lij 
lg"i < \<\ mi ,_ja jl I Yin I AJaS i " 1 Jjfl IJLa . (JJJJJJ mi <\ (jijjjj^ (_£l cl_ijj.iaj rjj-uiS jpL-aaj L-a^3 -(jj tii^ a (jjju mi 
.CllLcjj^aJI aXA jjLa Xa.jp V Clll_jjjj£l'y I *_^s (j-Sjj .4_3jLus 'oXa.lju IgJl'm mi I A-JaJ mj (jJ LiiU c4_n&ill 

.C ujjjajl J£j V jljc-Vl J^ '^ ii>-aJ JjLuJI CpJto (jLijjj£lU 
(jl (jXaJ CllLajl*-aj 4jJUjail (JJ^J CllLajtl*»a (jfc i"vW'n jl (jXaj c^-.aj-aSJlj ^^J miJISJI Cjjj^lljtJl jLS ^-2 
4_iaSj <st_iJajwa jjjXj (JJA. (—3 4iLi jj^J pjLoiLa ^i^j-ki 4Jj£ (jli cLula. AjjXuUJI Cll|jLuC.^/l U^JJ Dlj . ^yijJ 
LSJ^aJ lIl^jJI L-aj A_o<ijHa£ll CllLaJjajaJl (jj_j L-a^-a Lfi^Ual lilLiA (jl UJ-^' (_a-J' JjJU (j-Xlj . (jjjjiia 4_S^aj 
Jjkja. AjaLjJa^l CllL-ajl*»a]| a.!A~4 jLU A_o<iljj^ll CllU . ^i\l j fit'i (j-s'i 3 .?.L_ill 4i_^aju 4_j2j*»a ^^Jj <Uj i <-\r\\ 
' " 1 1 >uJ L^jSJj -^ ;' nl ^-3 La 4 a ij Li i <L^aQ-a CjLjJaat aili t '^« " \3Lou La Uj "< LjjLj ajjr~a>AJJl 4_iaSj « . >ij^'l 
jja liljjaj 4_iaS jl LtjJajtA i-^l naj V UjjjSJl (jl ClsLjJaL^I Lil U_>^ .4_fajHa£ll sUii^/l A-a AJaLujjll 6^A U^^ 
a^ij - jaJ ^jjjui CllLajna c^^)jujjA ClllijAj^a-a - Ajjllkx 4jjJaLj /— JJJ LH- 4 ^ (jLJ c4joiLa Aic /Jiaj .^joiuS aJJ (jl 
^j Jaaa Clui Hjl 4jfLxLu.i]| CllLwall (jl jl LaS jXjj .La liljaj 'U-a^ jl La l*jJaj-a ,lV)jm '(JJjS lij t4j| JLua.1 
LaJI ciiljjaail A_ia£ jl x-jJojjA) (Jj^- <LaaJ u^a. (j;l jli c4aLuu ^LwaJJ Laj3j .(jjuill ^-i UiaJl Jj (Jjjj£1^/| 
,-JLj <JI IX> LiiAXa (jjXj V LaJj IXuj c<ial£j CllLajl*-a (jjjjM^/lj .CllLajl*-aJl (J-\ ujJ pJ Uji-a^l (jV LioJJ 

.IS^LLj p^g-iui V |_^A J-> i in V (J^\ CliLajl*»a]la .AjoiLS ajj ^^aa (j;^La jjc. 

(_gj_jjjJa 4(jjiLjS3l (J-afr (JiVI (_5.Sc- jl t^j-C-jJI jLj ^Lijfc^l ^jJj (j^sajJI Cll^li z£l\ <J_>laJ a-gi 4jjla»a jj 
e^Lc-V <JJLI 4jjla^aS LjLal (j;f.|pj Laj3 jjjS ,'ij ^LaLtll (j-a JJJ^JI jjXlj .^^JjaaJI aJL*JI aj fit'i La Cj|^a > ^ 
(jl (jLa— (_L> UaJ La^j .^)l frUaC (j-a Ljllc- (__>aLa. jj^ ^jjj <3j*j (J±l\ ^^J m^LaJI aJLaJlj AjjLajJ^I AjlfLa 

".f.|^)A (jjj^ajj ?.IS^ jjS'VI (JjiLuI ^^aa I^XJ ta£JI ^-£>JaJ ,-JI /a^JQJ LaAifc" 'Ujij 
<aLjal c^>a.l LoiLoil Ljij^aju CllLajl*»aJL LjajJfclj (jjij-a^/l (JJjJj /-SuLoi ^-2 (jjiLill (jiaJU 4jjlLaJ U^il Ul 
Jjoi£1 A_atlaJ La (j£j .<_iAj-a ^a ^jjj t il"|-srt f.jjJa (^-^ P^ ^-ij^ ^-iX) d^i ijXfr c<illa]|j A jj£jl ^jjj 
jl <Jj C(jJJjjj_Ja JJC- aAXaj jjX.ljjl (jj_j3|jpa]| (jjXj V AjAifcj . CllLajl*-a]| A_aJl*»a jvA 4_jajx 4JD jjLaJ 
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4_ia»ii jjfUli .<UjjjJa^£JI b^l^JI jl 4a3jCjJjall Clll \\-\'\ 1 1) <\11£ jjjfr Lineal jjjijj-a ^gjj jrtlao V l-"-<ajl ^Str^l 
C<Jx!/lej L_l£ljc liL^ajJ bjj^ (jli tIJA ejjJa i_J^-J • 4-3uallj o^Lall ^SUtJ Lo£ LsLaJ CIiLsjIxaII jJUu (jl j^-«J 
liiu ,g£..ljj jj^Jl ?\J^ UJuoaJI A_JaJ . jj£3l ,-i p,»jjJ L5^ 'J*JJ" UJ"^ cAj^u&lLall IjjlfLui «jjoJ jjfljj rr.Mi'n 
a£j mi (—3 a^jio-a ojU ■i>^«4 Ujl^ALiiui jj£j jl j/^yj n-^-iijJ !-«-« Icj-?* ""^ UJ-^ '(J~J •^-^ 4 >^ a.l^j ojj 

.4jLo»1<UI CliLrul jx *>J^ 
,j_2 <xaj^£]|j 4jfL_iaijl£j| CllLaiuill jjj lJJUaVI jj_uj.lj 4j^Laj (j >r> i \j liljjjj jl£ cjjj-a'il JJjJ ,j-3 
. CJOsjIxaII i ■ 1 teJ (—3 (JJ <u*i 4x.jjuI jl jjJjJLj .aJLaJl <L3^*»<s ,-JI <_L^ajlJ <— SJ^ (JJA .-> g qll jj > aajJ 4JjLa«<i 
cAJjSJI - AjjtLoi^l AjU i <-\ ^jJj AiLjaj c ( _ s -aj»a£ll ajjojaJI <J-*^ ^ i^J^ C>"^ fr i)^k (*J^ l^JJft 4->AJj jjl ^U 
^jj| Aa^j^ll a!\^\\ :Aj^xa\h^\\ CllLiji*»all j-a \ <\-^ ■ >i liSj-a i *ig->>* ij' j' 'IjjJjS jl 'LjjjfUj ^ W aJ ( _ ? jll — <_alll 
~i-V'nj (jjli Ls-licj . l& . a ajj jl j^-«J ( -^l\ cCls^LaJl j»a 4 aS t * AJSj^a <c-j<\^> ft <j£j 1 4 j£ «\ n <uLa> j£ jj i r-i\ 
^i J.1JJJ JA ^AjaLja^l CjUsjIxaII tll-l^J (jlll La i^jaVI CJ^LsJI J£ pirn mU cCJ^UJI oiA j-a aO^-lj 

?j-\oll jjjSc^UI (Jaill jiiu i " >aj AjjjII 
jJaill ^ "ig ->j ^L£ j-a JjjjoiSLs jl hj mi A_joijJ a^Lcj ^gjfc 411x^1 oJlA jx- 4_jU>^U eJ_r^j]| 4_ajjJall jj 
.4j|jh Mil ,_2 Xr^j jlc- p(GJA. U^jS U 3"^J l^ c4jj£ail 4-jj-^ul -j-AJJ (j^ajfc j^Jajlj .4jxja£1|j ^j^jmiJISJI 
■ U jl I lf.(j;jj*}\ 4_}3 jj^J i$'^\ '-rl-jLJI j^-*^ r"-^ t<j|jh mi^/I Jajoij ^^3 liLjaull ^LjII |3^L^ jl hj Mill ■■> ^> q Jj 

Iga2 J-**J , ^i>^ ' j^^-^l j-° JA.VI jl L r J jL^' I^A es-^j *Aii U^H j" 3 ^-^' 4-"---^-^ "t 1 !,?^' ts* l-lLuc-lj 
jl hj Mill auS aAc jLajJal oXr^jll <ajjJall jl i " ) jjj jl -^J-ajJ (Jjli. .<J-a*Jl j^JJj ^ul f'LSJ^' ^^ Iji^i^ 
j-a i—ulaJI Jj-^ mi"i ICllLajixAll 'CaJbtAJ /^JJU c _ s _Hit 4jUall j-a LuJ 4^K lilLiA jl t-jjSLj jjSj UU>-<i J-**^L 
. j^.l (JuIjS *■]>?■] j^-oJ ^^^i CIiLsjIxaII ja«a (j»jJI jJaJ ^*^)j *-L£>?^' ^ <jj^ (_S-^ j^^^l 
f'LSJ^' UJ 1 ^ U' (JLu^l i^S-Ia L-Uaaj jl ^£)J Liil t Aj| jjc Ajjjj jl hj Mill ^Jl Y5JJ jjajj j>ajj tjj^ajjiil 
IAjj' I i_JjU>JI ^ji jj^J jl ^ c, » "Waja JtllVLooa-VI ^ aaJ 4JaLaUJ ajiloi .*Jalill j-a i_J jl I L_uU>JI ^k LaJ 
. i_J i—ulaJI jl I i—ulaJI ^ji jj^J jl ^ ^ » » 4_^aj3 (_£jIjuoJ l_l l-_uU>JI ^ji jj^J jl /O ° • Aj^aj2 
V t jj^jjOj^JI c4JaLa»j jj^'VI jlill f-i_$j^- j^J • ^jLL aj£ jl£ jl LaS ^)ila]| jlill ?-(_g3^ ■^pLj J-«lc. 
*L£>?^' ij>^ (_J-I cjjiUill f.j^.U jl hj Mill aji jl U-^ • jjj-^l £-* t^JUjMjS U-^Wy Li>4iLW L>* ^>^' ''CS"^' 
Axj jj^J jl c4jjaall ■<x«ija£1I Aa mi 'ill ^ji ,4JfLus tliVla. 4-i^JJ ^ j^lj '4-1 jl I ' j^W^I j-° Ci' cs^ l.jl aC- 
j£. JJ«J UJu IAa> Iaj|J i_j Iaj|J I a_ aaj jl <■ . LaJ jau3 . 1^. jalbu f.(_gjaj| jj*\ j i a jj| JLaia.^/ i_jLuoa> lilL 

Cjijll ^i 1 «\(;jK ^k jj^J j^j "t 1 jl I ' Uj.'*'^ ? j-° ci' cr^ OJ-*£ clH ^1^ '*-l£>^' c>"^ <-M *^' ^ sjaa 
t j^ij " . jl£joiL«jj" cL^_Ja*j A-a j^klAjJj h_j£jj ^-2 LtA n_i i_tJU>Jlj I i—uUvil i JUjjI£-<i^/ I a^alij ,<joiaJ 
jl I >> i ^ij-all l_al f.(_gj_aj| J aJJj ".1_a^a^.^aj iil-9Jj" jLjJJlS-a'^ I J_j^aajJ "'■»■ c4_joiuij jl hj Mill pjJL jl l— a 



86 *^-! ^ ~*3y^y jLkuill 4 K .U 1 \y.y&\ ^iljjjj ^jIjj- "Maxwell's Demom. Szilard's Engin, and Quantum Measurements" 
^Maxwell's Demon J Leff j Rex. 
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. i_J AjJaj-ail 

ej-a.1 <_Lj3 . <Ja,l.l3l i-A <_g_>aj Lac- (J»l oj j-aJj ^Lj-joJI 4 aLu) <_La.L LaA OWr'J U' "J "'" U' (J^LH^ 

la, + i_i + I : ■ij.laJI 4_i£>L\SI <LLl*»a]L 4_jfc j \\*'\\\ L_Lajjjj t jl hj Mill J $a£ Lj-aj-a£ 1 ll$a Q>Sj ( (jjoLjall 

4Jal UJ (j^ij . t— lljjaJI <— SJjtj V u|>J La 'JlA^' LS-^ 'L>^ (jj-^ 'L>"W"4 L) ,' '* PJ-^ U' ^-*ij ■ (Ja.lJJJI 

(j_j£j (jl (-2 /0° » <j^aj3 liluA (jl (JjJiJ j' j^y '>JA • (a ^ J ' "^^ (J' LS^J^ (j- 4 ' j ? <JJ^ "-"luS j' <— *_>*J 
.-»j i aa \ jj (JjiJI j^-«J '(J^b •LH'Ljiill ^l)-?*] £^' CliSLlI liu\\ {gJiiaJ cLa 4ijjJaJj .i_i jl I i—ulaJI ^ji ?.(_gjaJI 
|J_A ill Klj ^-Sj-jai^lSJl ,_3I /g-aj aSjl j_-a (jLijj^l jl j-lJJj • JJ-3 j-^-a-a A—Jaj/s (J_£ V '^J-^! j' '» ' ^J- 
.alajtyl (illaijl jjxaj^flll jjjkiail Igjomj ^jll o^Uall 6^A c4JfLa-a]| ^jljol! JL^ViVI 
<_)a,l.ij]| .la (j^Jj t ( -ij i aa \ 4_ifLa-a 4Jla. (j£j .Aa L\j3 (Jj^l 4j^l*-« LuJJ jjSjjoi cl^jisu jj£I ^g-aj-aS aUaJ (-3 
(jj Ijjl LfcjJ V (jjJIj Iajjj^sj j^-«J (j-jJI 4_Laj*fi3l CJjjlaull J£ jl g kV t4_Agj]| ^J laala Lajb jj^j ■ a 
t ?T j I jj*_jJajA]| ,_2 J' ' ?T J L r 1 J ' £ ' <a|>*Jl /j- 3 j' ' S- 1 J ' (jj* i ^ij-ail ^L£ ,_2 .■>_; ■ aa : liailc- 
4JIA1I (j^ajij La-lifr /j-a-aJ CliLajlt^S (JalJall ,1a, jLjc-I j£-aJ jl£ 1 .11 La UJ^ ^Jjdj U£Lujj ■ ?T J ^ J< 
AJ)m\ jj i ■'■ml . uljLu-a ejj La ,-JI 4xjjo»j i " 1J uSj CllLrul s^A jli c,— aj-aS (J"y^ ^l^k ftJ*^ La^i*3 .AjajAll 
<_kj£ Uja. CllLajlxj j-a (Jal^all Jja ^ CllLajl*»a]| <— altjj . .-< JaaJJfl cAijJa-aJ IgJjjJai .jrlajll j-a ajfi& 4az>jA\ 
(j£ t ^\ ^g"n c4_JUC. ^—3 .^-jJaLjil ?.jJUI j-a pjj ^_A tajU*i mVl ^ J ■ ajjj t jl . l^_jJa*j ^Jl x hy<\\\ x t\-\ Aaaj 
.oj-a (JS a^alj <lla ^ -La2 jj^J jl La ft^gjuol jS-aJ i " Ua AijlLa <Ula x-a ^^ifjj CllLulS-a'yi 
^^aij-ajll (Jlj-a]| lilli t jjjaaill dlli <Ljaall ,_gjj jl j£-aJ — CllLajl*»aJI jl^aa - oi& lillSiJ^I 0^3 al^ajjoiLj 
(_3 SJaJJ . CllLj^aU^ajj L§J3 u-aaj /c-ul t^J^J ■■i^lSJI Aa m'lil jj ■ all) c^jl . -i-J-ia. ej-Ja ^—3 t^^-aj a£jl ^j.^.miU 
.(__! Ajaaail j-a U^jJaajj cl <aaail j-a 1^ ■ iau j-aJ /c-ul c4jjI^!1j , ^I Clljl ■ a «\ll j-a |_$J-aJ AjSJJU j-a CllU^aU^ajll 
LaS j^jj jl j^-aJ ( _ s all CllUjl£-a^U AJJJJ ^^ic- (_L-*aaj LuU cl^alj lj£ 1 AajS lij c^jJljlLj cAoHj-a Cju njl <j3Aijll 
^—3 Ja^aj CllLwaU^ajll ■> H< ^ jl jji ,_ujaj| ^ la j «\ll I.1A Lil ^-ijij La jl .,—uja. ^-jajx UV)jj-aJ jl j^-aJ 
<j-al*jj Lul LaJj .^LjiS AxjI L^la (Jalall JajaA i JOuU Aj^ajill Clllajjj j^Jj c j^j-all i_j3 Lp-a j;u£llj i j^>all 
.Aalj CllSj ^^i jjaajill LlK 1 Aajfl lij c'l—l'j 'I' jj^J 4JaLajj <j]Lua^/l ^jjaj-a jU t^j^jnu)la CllLujoja. *-a 
. jjiOail LK (Jc Jj-aaj LuU c^ja.^1 aj ^Jj^l AaJflJI Laj3j cCjLjjj£1L <Jjaall Ljja lilj 
<j£-a-a]| jjjLlill i JJ uU ^^jll CllLajl«»al|— (_Ja.|jjll ^a + i_l + I Jj^aJI <oJ^J AJ^l*»aJ LjJaLj I^A JAaJ j^-«J 

. jjjajjjl LIS j-a i—lLoJjj Aaj-aS I— aj ■ aJU jl jjjjSJ^U ?r, «\ ■ aj La-a cLx^s alaal^U 
\c (_gjjal a^»a (_Lwaaj LuU t sJjUjjpAi^ I UjjSlm (-Jil (_3£)Jall (JuJSJ (-£1 jjjaaall Aifc t a i^)lj£ A_JaJ La-AJC 
(j^aJjJJ 4 Aj iprt CaJjojaJI (JuJJJ LaAJ*2 . al aJjV I iill£ij| UjAUa i . LI ml t 8 mljfllla . j/lO a (_g^ (-Sjjoi^aS A-JJjJ 
lilLoUj aA£.Lj-a CllLulS-a'^l jh ujjj . (Ja.1 JJjl la, (_jl co^Jj^l CllLajl*»a]| i -la ml <— Liiljflll 6AA jU c4_aj-aJI 



_J 4_i]ui]l '"'j a ill ^_a <">' u)l uflVI ] lajl ' » ^1 >mI cJ-^' il^ -0 ) ■? "J L "'J ^— ac ol 3 JjjJj tj^Jiij-^ (jLj )l a '^J"' ft al AjVj JJ t(J tfJQ' °M^ ^^HJJ ]^ jl 

i^j^ ^j i^,Ai Js^IjjII tili Jja. <ilj>jj jL^ilj (.o^-O^-j ' JjjU j i^jjjjPointer Basis of Quantum Apparatus: Into What 
Mixture does the wavepacket? j 'environment-Induced superselection. 
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jLfr J-JC- 1 gqlWi 'p|>i J-- 1 ^ i-lllj_jj|j£jVI (J l)-»'i jl j-a V.i-J cLjjl j j i r-i*Ti\ c4_j_^aall ^^3 ^LgJ j-JJ*j£j 
( <Ja.l.liSI ^j^jJjS .Jajoijil *_* A-j-aj-aflll CllL^aL^ajll (Jjilijl 4jji*»a 4_i-saj3 jLa_Jal ^ q^j LaJ t ftjj£ Cllljjjja 
Xala. ( a uj1£ ,jjl ,-Ja. jl (JjijLS (Jl jrUiaj ^/ j^ '*^-?J •<*-iJ)J-^ ^' ■■' »^" hrt'u) /j-ic- «1jJa j-« U' ^AJj 
^=j\_il5l iil£ij i ju iguj a-ljj^l CIiLsjIxaII (js\'\ <\"i (jl j-^-aJ lg mij AjnJI jl j-lJJj .aLaaWI iilL£ij| i jj mj ^^Jl! 

(_glj .(jjLjill (JjtS (JjuASjI jl i_jijj-a] 4_i^ala. AjlfLa s-UaC-^/ JJ-f* lilLiA (_W^ ' JJ '"^ ^ <J^-*?> £y°&4 ^*J 
i-jiij^ail j-a AJjjaj (j^-«J <a^-<ul 4j|.l3l (j^aJjijj .(JjjUS AJU^aS sjujcl j£-aJ ClsLajlos (j^axaJ jl j£-aJ ^t*-" 1 

. Vg. > iiq'i <JJJjl (jjlc- /Jc- AjtjJajj 
jiLajj .<ja.j-ail aJWI (j^ajjij f.i_ic (J aajj Igjl .(Jajoi IgJ-iJ - <— aj*j AjjjII jl .Je A qj'q— . II" Iiiljjjj <Jla 
jjjtll' jl jl La£" IlIiLsjIxaII ?-Ij)j3 <Jj^ ^W CS^ (_JIS l-a£ jl ". jLgJ^I <Uj3-"i-« 4 lull AJallSI jJ*JI (Jxaj jl 
".JUi la ^jJj ^^jnuSla i_JjLoiIj u_aj 1 .ajj jl ^jic- lgj^a.1 ^j^^afUl aUajII <3la ' i—lfljjj' ^Jjl) <lai3 '^JaLlI 
liijj . Lujjjj^I ^jJj aUaill j-a ^ <\*X\I jl-laj^/l <JiLa 1 g £ La c4_uij£c V ^g-aj a£jl aa^tli] ejLojaJI oJlA jj 

J£ La^ja cjjjLki jjllll sUo^lj ^xjjoJI Uajc Ijli .jljjluiVI -uil^j (jU^j ^jLk ^Jl ^aijj cjLajl*-ail jla 

jl . Aj^s. j-a (_3Jl*2 I (S W 7>j l^jjjLaba j-a JJl^il (jn^C UJJaJ >> jjgj mj UjU CaJaawail ^-a^aJI f.U^/1 j-a a^jaiS 
j£Jj .^Jaall lil^AJ l^axjl ( _ s all s-ljgJI Cllljjj^. dlLiji ^ji :La jlfLa ^k lilliA o^jaLj-a o^jai-a]| CllLajl*»a]| a^A 

. CllLajl*»a]| j'W fvij i_g^l ?-ljA CllUjj^. ??£JJ s^A ?-l_4gJI CllUjj^. 
j V JJJ 4_rsL^a]| AjQl ^ ^jaLja^l CjLajia-all jV t^^j.-^lS ^1 ^-ajA^ll Jjaull JjI^t" j£aJ V cl&aI^J 
j-a (jSHJj ( _ ? jll CllljjJjall (_^l tj^ll (»i s-lj^JI ^^-Jj)^ 3 .Ia^I^jJjoiI (j£-aJ V -1^ (j-Sj "^4^' L>* j^-« (J^ t^ 
CliLaAjotaJI *_»a (JjiUjj ti lh<\\l (3-J-aaJI jLS-all ( _ s _3 ja-Jai ciilLiA a^j^.j-a 4_jjj£j| 4_jiLaJ| AjcU-ii^/l— aj^aall 
fj-ail (j^-aJ V "^JJ^j Ujij ta^j . pj 1 ^>ll <Cjjo»j a^j|^ll CllLajl*»a]| t ih'i^'j CaLaa]^/l iill£ij| i—UjoUj c<xa_jA£ll 
AjSj-ui^ISJI JTJJ-^ Ajj >nrt c4_jaLj-a]| tllVxll 4_JajLa cCllijll (JljJa (■i S -& U-^ L r 1 ^iP ^A^^ "LLHJ^ l3 s ll U' 

.<j-aj-a£ll 4jx^l^JI j-a Aajailill 
<JaLa»jj jajj .'a)<U")<ul CllLoiuall 6^A j-a LllLajLtAJu aaia jj^JI jji cClll^jj^a^lj 4 <\-V'i n AjjXail (-A La^j 
<—ajn id'i ciiiLai 4_ualj3 ^-juj^S jl cojujoi 4-1^5^ h* 1 ^ ^^SailSj-a (JjUSJ La^j . illpaJI A-ajou ^.£1 *-ajaJI (jjiau 

. CliLajix-ail qa \^ <LlJa <-faS j^J 
S/^jj . |^a, jaAllj 1.1a. jjij^all jjj li^tii.1 <L^ajJ ^<>,„N<llj ^^j^a^ll jxj (__a^tla.^| jIjjc-I ^glc- Ibb 
V (_J-1JI a' H'li)~LjJa f"Jja-a aliaja . La.jj3-a j_4^J aUaJj lili-a jj^J aliaJ jjj <— S^UalS liljjjj sjjj ciill^ j-a 
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j-a A '&t\n 4_il?j-« <C_jAi»a U-^J 4-xLax 4_3la> <_L£ *-a iA-Xz.jja}\ 4JIA11 ,-lj-al (JjjaiUlj <JiLaJ — e ,—ij A—a Jx-Ujj 
tliijll ^ Aljoij .iajj ^Jj tAjouLa!lSI AjJla. ^i Ojj jAj jjjIj .^jaVI ^i e-A^ljll JiJjdJ c^|>J ^ CJ^/LaJI 
jJaJ (—3 c4_jaujc.^/l CliU£|jall 6.1& jj-^Jj .liLulj^ l-lfl&j c4j_ioij A id^-^j 4_xjjIj 4JDUj c4_joia^j (JjjjIj - 4_u»aJ 
A-a (Jxlijll LT^" l>f?^ _ pUaiSI * i uSj La.li*a . (jjli-a aliaJ ^ji Ja33 <_jiiJ (jl (j^-«Jj • -^ «1*J ^j Aalala Ciiljjjj 
^j]| 4_ifLudl ^jljjjl j-a hj mJ cj^a> Jaia lilli&j .Ia^I^jIjoiI jiLaJ V '^-t^J^ (_j-Sj *>££ Axjjojj «1.}jjj l^jU - AJnoll 
P/g-" Lga3 t uSj ipl£ <— aj 1 ajj ,_£^lil g^uHl) — -A \q**i ig lA Jj^aj^aJ /j-iflj LaJ a^iLaws (JJ^J 'S^J-*^' a1\m\ ,-i (JjjLuj 

.aj-a (j£ e.iajj 4jla> ,_i (jj^J jjl JaSS (j£-aJ 
(jVI 1 (S '£lj <L$J »1 iaS^AJ US '-'</' ^jll (^j-afUl J-Ajli 41^) A_ifLuJI ruLlill j-a j /fill lilLiA (J -JLu 
,—11 4_^_£/La 4jj|j_iifc (j»a t/. ^j nOl£ <J-^?> ,_j-ll CS-^J - *^ U-^?* (j- 4 /^ ' «a<9J IJJSAj . L^j3j*-a (j *\<\J V ClsLulfLal 
1 <U-*> ft c4_J2l_oa1I 4_ll.ill (J aJU : (J ••> '1 <fi 4_jlrul A—a <_Lc-bull <J_a*jj . j^M <— ia> 4_i^*j V *— <u3 ej-X^ia AjjIj-jujC- 
. Ifrli ifij Ll)Lajl*»all (JjLS (JJJJa (jC ^^jm^lSlI 1 'llg -^ JAlJ jj^icj .<jSjjol>1£1I C)VUua.VI (j-a <C-j«\-> fl 
^ji .alaalVI iill£aj| ^ji i_Ujanllj Sjjljjl Cl)Lajl*»all (j^aL^ala'V ^ji^J LaJ J£^ aUaJ (_$l£ ^jjjll jV^-' (ifi^i 
^jJc- «Uu^aj <il_pJ (jjJjalli .i_ji|^ill Laj i_ji|^a]| j-a <— Sjjtj (jl csilA (jjjljajl A_Ja|^a_oAJ^ ^^2 C(j^-aJ V c^lljll 
(jX. (jlj XJJJ (jjAJil t (jJ-aUalll 4_2^lc j_A <Jal UJ (jjiLjillj . Q^jill |_«-lc- A»a_j^aJ UJu£j_ii liljjjj iuju£j_ii 

S.|3^.l J^ (jli t J ajJVI lill&iil I— lO-SJ LaJ_Ui ^<j ,..N<ti ^AjJ| AjajoU jl O^-aJ La 11a J£ jX. «lij 
c4j£jjoi^l£JI rullill Jaia _aA 6>fkJ La J£ (J^J -La (jlS-a ^ <lrJI J^Li. (_gjjj — 4jjj*JI Cll|j)jLvjll ^jii.— 4jaLj-aJI 
coAjXaj tajq"l 1 ^ (JJ 1 ^ ls^' ls^ ■* a ^ a ^J^J"UA^J) Cll^Uvil s^A (JXj .'o>a u^ -i^lj (jl^-a ^j La s^^u iji^j ' " U^ 
(jjjjj .Lii-a^l ^—3 CllL-ajl*»a]| (J-\ mjj cAjjoiLuil ajj 1 ^>j Lg^.lcjl qjJ LjjaiUa x JiaJ mj LiiU cLgJ j JJJJI jS-aJj 
jjc. i^g^S 'f-i^s- 1 ^ (a-3 Lui*J V Lgij .ojJJ^ 4£jjo»j ^Ajjj ^jjll c4_j£ljia]| ClVLaJI iLoilj^. liljJj ,^5^1 JJ-i 1 - 4 ^LiA 
(—iCj . a£JI l£jjl£j-a (j-a (jaajJ) (j^ajil jj hTi ai llailj^." I ^Jjjj ' . uSj • CllLajl*»ail UlaJU-a] AjjoUJU aj)_a]ala 
C^jjjJI jj^a £/tfji l«-JU«£ (j^-«J ^ La^JCj .LoUJj |jjJ ?r 1 1 ,-x)} I f.Lij L§j3 1 _) ■> L 4jUr. J!)Li. (j^ Cljj_aJaJ i^-^st^\ 

".<Sj£kS l5J>^j jjxa (illiA jjSj jl 4jU 
. ^£|ji— e^—j&JI liij-li ftjl*! 1 oft Cjy< •> 1 1) A_JaJ jjl A_UaLo»J La^jfc Jaia t ^2ljx 4_j| La s^cJ^i (jC- U^J (jl (j^- 4 ^ 
.AjoiaJ (j>^JI /c^ Aj^a2l — J^Ujlu jjjj'qjq^ LjjSj ^-£1 1 ijaau 1 <\(; 1 >r> J (<-X- CllLaj^aJ l^JJJ (jl > : iaj (juAil lilliAj 

.alLxll * SjJtJ jl A-JJaluiJ Jaaa CllLajl*»aJI (_^>Li. j-aj cljS-a-a CllLajl*»a]| (JjLj cJ*^ alaulVI iill£ijla 

QjJ cA_i<i_j^£ll 4 j'nqjjUl j»a 4 j^j iiijlSJI Cll^/Laii.^1 L^j3 UiuJ ajjj^a a-ujj jAJ jLjjJa UajjJu <SS I^A JJ-^uJ 
t_jj^j |iLa] j£3j "c^Lsal^l <££ia]|" 4 JjS j-a <jouia]| CJ^/UJl jA.^oll IJA A-a LLaUja .(ju2l>a ^Jl <a>laj| 
(jjj aJLxll j>?^ii L>"^' p i>^k (*-^ 'p^lj*SI Cll|^j 1 aiu j-a j;u£llj Aaiill i-lujjSj ClllaJJaj^a-a ^ji ?LjJ-a a^a>lj Jaia 
(j»a jj^ (J£J (jL^aC-l Ajjoij ii_l i_ulaJI (-3 (j>^J lA^i.1 ^j i\ L_uLiJI ^ji ?.(_gjaj| (jjfL Ia^^.1 ^ji : jl 1 ^-ir. I 
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J^LjjI <_Ja|^a^4jJI sXA ^-3 4_jj <Jj-Ijj .t_llj_aJI (^Jj ^t_SJ-j jl j-£*J aLsJjI^I iilLlaj| jl_J ^JJ-£J ■> '^*J 
CllUj; i ^r> I) «_Jajj cAjjil ^Aj L-jjij^J La-listS . AjojuI <Jj2 j»a (jjliu 1 1 ^-ijl I 2g» <ol (jl ^j£jlj (jl i . 1-^j c lIiLsjLcaII 
(Jijjj CllUxklL (^U a-llU .<ili»a 4_AJaj| Cj ujJ Ljji-a.il jj^Jj .4_jfLa-a]| CjljjLauil <J^ jj_j t-ji^ljJ <_j-3 1 jH^ 
4jc.Laa3l Cls^/laJI alaull iil££jj laf^Aj .Lja*j lg >>>■>; ^j ClsjjL^I JLujL lIsLjJj^mjI ClilfLui ajSjj . Cl^LjaAll 
Cliij ^ji ^>g-SaJ (_£aJI ^jill jAJ - 4jSjjoi^I£1I jjc. Cls^/LaJI jj_^i t LbdaJJj . <_Lj_»ia '^JJ W-ljaJ U' <-M* AjSjjlaJI 
C(Jj3 (j-a 4 i *n'q <\ ll 4jfLiiaijl£j| Cls^/taJl j-4 jjc *-u cLaLaJ ^jjl) ^>A3£ tp LaAll <-^JJJj • 4iaij cAjoia^j c jJJjl a^.lj 
jjjll jjfcj 4_}3 (Jji a^lj ji^ir. Jaaa lilliA jj*\ J > a :4ja^sJl AjjjaJI 4 Lajjl j-a£j L\A t j^Jj • l -^-U>-Sl jL^aC-l (_$l 

. ( g3jaa 4j| liljjj (_£all jj-saiJI jA lillj .4ioi JjSJ Lc-LaJj 4iai 

<ua <jj a^lj jLjlkl -Lis <illjA" -4;jd) <-S^ ".<L>WI cjL%i]| 6 aA SyA t> L&Uj ^iaj ^lauIVI iiSl£iii" 

4JU0 JaJJjJ liUj Jixll AjUj aa^.lj apa 4jl ^i (S&xll b±*\j <1U. jji jj£j claflAj .L\A jjfL jAj La qJS1\ 

. jjSlj OJ^Ij 

^—3 (J-^ 10II Ly^-*J Lff^ 4U-uilja> <JjLk j-a c jjiUI <_La*Jj . Ltllj J} \\\ (_£aJI L-jjij^ail (j a ^r. (j»u pjj A_j|" 

"•Uc-LaJ 
(jjjfiaJ jjjjujjall (j>r>; UJ^J t(--4j-a£ll (jjuall A K ui ^ igil alaul^/l iill£aj| alJaJiml ^JJ^j UJ^J Oi^" ls^ 

j-* ^H^l 3uLA 1 Ij 1 aaJ iilj_jjj JJj^j i jL« — ci^ LSJJ-* c[5jLiAJI (_g_^£all liLjjiillj liljjjj cJ^j ^>f^*di • J^^' 

( _3 lijjl., 1 1) rt ( _aLjJ^ajj£ jAi C(JjjIa (J 'I «J "> A— « A_LaC f.LJJlj .A_j-aj«\SII Li2Ljj^<ijj£ij I& XxJ\ ( _j| ^j -^ «\ll 
V jlS cAJaaJ (Jjl ^-3 c jj£Jl jl ttjjjjoU jl jLa - (Ja UJ^ '*'"'*' ■" ^ g * «\J *J>-i>J "J- 1 ^ t$& V-XJjj^ijJlSi 4jt»ali. 

.pl^all j-a (jiul '(5)J jjJ f *>j ■ "•> £y* ^H^' ' " ' ' "J ' * AjjjlJj 4Jj£ <jr>"> */«-" 
4_ll^ll (j^-al t a j^ j-^Jj • jjj-^i jl OJ-*J^ '(S '"^' jJJIj-Sij (J- 2 ^ U '"' ^J U' ' ■ ! ^J '■^- : ^■ jjj* ' ■-' L-ftJ^c- jl 
jl tl 1 >>■>; !(; 1 >>■>; a-« A_L^.I JlLoi h_i£|jj ,_a pj^so l^ ^ )£ * * Si 4_^aj^a3 (J£ «— a t^ql mJI "aj ua Si" lA^J <J2lja1I 
(_$ill Us" .(Jl^-uoll (jG- ^-jL>^/l J-kibu jl (j^-4J V p^JI ^-£>Sa^ ftj-^' (Jt^W-4J^ J) ' "^"'J ^(J^ 3 ^^' Liallc Cll^ao 
i—lij^-a ^-Jl aUajll a-jojSj jl «ij_a1| >uJaJ_uU V" • lI-JjLs (JLjoi "^^-JjI .-<j ua .-< > ^« ; <j->^' Cr^ LaXic (JjU-3 
jj^JI (j£ij . 1 g"l\n A-* jX-lijJj cA^jjLa ?rju^aJ /c-ul ^ 3i« <vll ^ aIV^I 4jtL fj-all ("1^ aJU jl jj«\-> ".i—lij^-aj 
.JjVI (jJj lali-a (^iu allaj ^i liLoLaj liUlijb j^ij t SjSa -Aa;U. f.^ tiSljA (JjjJj .<3 Ajjj V claj^ao 
A-lLxLoU . j uaa II i_uaull A.j a, i aJ La AjtL a£Jl AjjJaJ pji ^>j jl jLs - (JA Ji >-i<\\ cAjjjll jc Clu^aJI j-a ^/.Ajj 



90 Ljtilil (> 1 \ J^ill ^ (j^ 1 -^ ( jj* ,i '' i "'^ (»1*j1VI lilij j»Sll -Sij^J Jj^>- iJ-*-0*- j 1 ^' i -ti i rt j - The Quark and the Jaguar. 

91 1 "ip-v j-lijl ij.LajlVI tda Jjj*. JjjU j (jL^-Oa- J^ i-1^j J=-i t>- Quantum Michanics in Kight of Quantum cosmology ^ < 

Complexity, Entropy and the Physics Of Information J Zurek L^l >^lj .The Quantum Mechanics of Closed 

Systems J James Hartle. 
«'*'■■■■ ,J ^ H \ JjVl u_P^ c^ JjjL* ,j-» '"';'^ (>« ULjII diUoliSVI J^j (jaUSVI IJa :"(jj£il jl£ L0AJ0 ,jjja (cill U". 
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La ^jJaLiil l.la> LllLujaJI (J-&J <— L^aji . .iJjajll j-a A alia a CLiLajp uiaJ La aUaJ ^^Jj jJaJJ jl LajL sj-all 
?TJU-aJj tut-a H jj -^"l (Jjj^alalll jli c ( _lcl jlLa-a A^J-a (j-a UjJaJ LI (j^Jj . (J-ajJl (j-a <ja (JS *jJa_o^ j «\ i «3JJ i a 
(JfLii : 4 ilia <i tllU.ua jg Hi 1 1 L .-i j!3 4j_ojJoa jj£VI (JJjIuiaII lilA ^jij .(j_alll i^jJJ Uajoula Ll.aial <_Ljll CllLa 
(jl cAJjjLII sl^J J^aJ jl 4jfLija£l£ lgj<\ mi (J _j]| CllU uaJJ Ljajl tj^-aJ <_L$i . jLufUl plijjl c (J JaLaJI U\\\ 

j£ a . i -^"n jl j^-aJ A-J^aj L>^ j <i i «aJU (jl j^-aJ c4JJ.i3l j-a j^-aJ La JJ^U c jjfUl CAlUaJI (JjjS-J LL*aj jl 
— ajjojaj 4jS-a-a iil_^aj <J-aS <J£ j-ajJaJJ jl (j^-aJ (_giJI (—L^ajll j\\ . i—jjoilxail Cjijll ^^i AJaaJ <J£ ^ .-»J i n-> 
(J£ jJjo»£j t-j-laj c^j > ^-»q**i JJ^VI <_L^aj]| liA ^^i (.La^jKJ <LijJt-a <J£ (j^ajaaj (_£jJI ^ jjjjjgj 4_iJjaj^UI l^j-a 
^2 4_i£-a-a]| (j-aj^aallSj . i_l£ jjj ^jj bc>s ;»>aj jl ' .I^J 4_ifL»-a]| (j^> * sM <J^J '^Ja-j-aJI 3-lljdl (^ CllLajLt-all 
I jjaauail JjjjJa j-* f *»J ' "">j "r 1 ^ ajjjl Jjjjja j- 4 fj ' "">J '' ^ ajjjl (J}J>Ja j-a ->j> "">) j/^"^" Cjlj Ajjaull 

A-jjL^a'VI <Ula ^^JJj . AjfL-jailflll Cll^/1 <\'X^/I «lJ.jaJ <Jt-a (JjVl i in L-a-a t (j H» : : 1 g i H» j (Ja.l.XjJ (_j-^l ('(— i'j 
<£juj <_pLa j-a j_a£JI |_jl lljJaJ LI j^ij . liluA jl liA jj^J jl j^-aJ I «\j i aa jl UJ^ ls^" u * ' ' ^* <— ajj^all 
(_LsjJI CllLi^S L*»a a-l«J I la i <-\j CJJ i ^iUj jli - IaI^C- La <J£ j;UAU>iaj f.Lui^/l (jiaau Jaa3 jjjtoJ ^~<jj iTi-'t JJ^I 
Ja^l^jll CllUviLj^a-a jli t3-sj-\ ■ ^->\) A_jj^l j-a Jaii JajIj (^-sSj LaJ JLuia. <_L^ajll jl£ lilj .^JaUill (J _]e 
^i.lj jl£-a ,_i JjiLj-a I, «\j i aa jl UJ^J jl j^y '11* .AjiLja^/l CllLajLtAjl <-_ajaoj . UJa*j l$jJa*J ( -1 h iTil ,ji£j 

.Jflklj CllSj ^i j^-a-a jlfLa JS ^i (j^ulj ja.1 j\ 
. j mi ■si) L_uaall j-a J^.1 (_gJJ-i.iLO uJajl Ul Klj C jLa — ^_U> (_gJJ LaS c^-^sj-ul ^jJljII allfc ^-11 Jjj^ajll jl 

4jkjAj f.Lul^/1 aJLj^. 4-ujsj j^-«J ' " U^* l5' '^ '"(S * "S^J^^' ^Jj^jujI UJ^ ^** l)i^ ' " U^ t"' £ ' ls^ U^'J* 1 '' tlP^ 3 
UjSlj (jill t b < \ji.5l£ Aj.mJI JU3I jU-Ja. AjajoU Jlfr-Aj^jjlll ISjjISjaII A.LmiIjJ jJallJ tliV Ja, ^Jl Aiji^ 
Ijj^J j_o£j jl i«_laJ '.<1\ \-\r\\ ^^A jl^Loi^l \\q} ULalA liljjj ( _ r jll A q i ^>\lj .<_aj_^a ( _ s Jj_aaJ 4_}3 #.(-ji V 'OLa 
U-lfl&j .UjJ ilhi ^>"i c^' CllUjjjill Ig jj i in /c-^l liUjS 1.1a. ajjir i ^11 LllLJo_ajiull 4-ajliai /j-S^J l-*J *>^i^ pU-iuil 
■ijLoLjil Cll|^££ ?.lj_iil ^j-3 1 iJa*J 1^ ijaau A— a CllLaXjojaJI aJJJ ^j-SJ ^ q^j LaJ ll-juJa t a i ^-ijJI jj-^J jl UJVJ 

.^IjSjIj 

aJi (JA ?<LiaaJI dlLjjajll sAA Cf—aL^aj^l aiA J^iu (_$iJI _aA j-a .^LJS Lulj lilA jXlJ jl j^-aJ t jVlj 
J£ (ill£jjV (jr i£j LaJ LJia. ( a i ajjj ^jlwo-a lilLlA jl (j^ajjil] JjL jLa-Ja. jalj ?<3VI jA Ja ^Qi^U)^' 
(_JiaJI I^A jLufcl j^-aJ ,'aj^ jl^LaJ 4jj uoa JJ^I (JjJ ij^Ai ' ^ " *~* " ^_aj^»JJ Ls^i ^ Luiaj c<iS-a-a]| (j^i aSjl 
A_i_a-ail lAA j-aj .(j^ala. i_liL« Jjc j ^ aa lu 4Jajxa i"i uUJ c jj£i] AjCjjJaj-a 4-ajai£ "(_LaSVl" j ula II i ■ 1 jaJJj 

. (_3JaJI Jl jjj£laJlj jjJJUJjall jJaij jLa-ail 
j£-aJ j uoa ll i_uaall ^-2 LuAUaj aJ /y-ul CllLajl*-aJli .liljjjj jj. i ajj j-a 4jx_4Afc ^p^l jL — Ja. j\ i aiu jl 
CjLajk-all jl ^A Aj^LuS/I AJaSjll jli c^laal^l (illaill ^Jl l^ji jJaJJ ^all <ajjJall Cjjl£ Uj .4jjj£ IajLucI 
.^-SjjolXS 4juj allc ?.jjjajj ft t\ i ujj (_, aj^SJI Ja.|j!lll ^*jj Lva cL 4jjjJaJ j« j > A— >**1 <Ux_4a£J| 
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Jjluj cjjjSII jLviJ^/1 j»a (jJfJJ ij^\ *-^^ ^u^all ^Jl-ill ^is .4-a^.Mj i J IVmi Jj^' « jjS <J£ U jSJj 
AjLjJaj CliLuraJI (Jjuoa jj^J jl j^-«J -aJ>3 ^g ■ ^i* .'J .4_Laia«a]| jlj^'VI oJA - 4_ifLa-a]| (j^u^aall <_!£ S-^ljP cr^ 

j <\ i aJJ /jjj^ i^^J- 4 LP-" 1 U^ '^'J , cs-*J -a ^ ^ Jk CT 3 ^-^'- c ' <_S>^' lt^J 'U^'^J' *— - 1 ' a "° ' ■"' " W^ 3 ' ■ "° '''''''"' 
Lgj2 ■ " '"«;* ^gjll 4JL^Ia]| ^1 4 j-ufUl jL>i£>U 4_jjI.£jVI JajjJill t5 Jfc Xaj*J liLoLull lilfl jU 1 1 '1 > ^1 ■ aSS L ^-> 1 a3 

ajXs (_3 H'lfi J-Aj ' jj-^ A_jjIJujVi -lajjjjall 4_jjJaJ jjb *S1\ L^jljxjjfi] 4,. 1 >UJJJI <— fil-lA^M j_A I.1aIj (jl 
1_joij2 fl-^JJ -g ■" jL"«i i '* 1 ■Vi jl (JjLaJ Lj£ f.ljjoij .4 *m *i <JLjlaJ CliK mall i"nn"i i—xa^jj l-iLai (j*aj 1 ^r*> j 

.jjjt-a (J£jui ^^a f-L^aj IjjLjja (jjjlji jli t(jjiAjJoll (Jja (j^»j^l jlxa <_5-ic- jl s-IajoJI aJLS *JaLa]| ^jaliLa 

La e-cg+ii Igjlc jjflj ,-j3I 4JUvJl <jAj c4jjIj1j^/| JajjjJill (JjjiLi lilliA c<jiL.i£ o^jH*j jl j£-aj <_5-^l <— ajJall j-aj 

. ,_j|_aJ (J 11 <>••> AJCJ A_jJa_OAj| <_fij_*j jl Aj^jj iUJ-i-1 aj„l», rt / j-0"^' (e-3 /* ' «3J<ajl jl (J*3^jaJUj .jjjt-a j-aj <£-3 

<_ajJall j_a i_slj_aJI (j\in^ c4jjJaLjll 4_jjL^£1I tlijjI^JI 4-C-ja-s a Ttiijj aJjIxaJI ^j-S jlic-VI (JjjAJ t J i.Vir- 

1-iLa ?Uijj <— ijS <Jj^ UijjJu U^jl jJ I^Ls jSJj t lajJa 1^ iguaj jaj ^'UjI^Ij^/I Jajjjiill Cllf.U> jj| j-a cj^ij 
( -j\ LfcjSkj u£^j Dlj .^)j£l J^J-a L>l3 cs- 3 -Ja_S>J^JI J-iAJ jl (j^-4J A_J13 clCjSkj ^.j^aljai^U 4J.Mjca]| U-a^aajail 
^J <_iljJJ jl i ■ Lao I W-^jjJ jSij . JJ^I a^J-a Jajjol ,_Jc- u^aJl ^-«J*J l-^A jl j^ IV1 jl jS-«J 4J13 t ^*j| jxj 
.(jji_jill j»4 LgJ (JjliaJl (c-ul -iajjjiall ^-A Ca^jojll 4jLa> ^-3 c<j *jij jl j^-«J (_5^Jl ^*J^/l aj^.|jj1| Ij-a^/l Ajlgj 
^kl ( _ s i 4jfc^ll Ijj^J J^jjj aJ Laj .^j-aj^llj (jjijill 'CuiJjAj JaSS liljj »jhun) ?Cll|jl<ijUll ojb5> (_U^al ^JjiJ t Qj^j 
c-jjJI |^A j-a igjai A-^aj ^gic- Cjj-atj ( _ s all ClVUuaJ>U <«jailj 4iLui ^j *i^j (—Sjjoi lijU ta,ji*»a£ (Jjj^alilll s!iA 

. jl£-allj jLa^l ^gi 4 Lilll a^A aifc CllL-aJI 6^J a]j (_$^J ^ji 
(jJj^JI jW«il 4jl^ ml 4_^slj0ll <SpJI (Jj Ic-J^j <jj|iL^I JajjJill jjl i^ijaJ jl j^-«J t(_>aj^l -Ula. ^ij 
AJU c4ij^yi liLSjj liljjauj 4jU ..ill Cjjl£ liLal i-kjju jl Li^jl lilj .I4I9 J aaj ^-muumII aUajll jl JLL (Jill 
jl^a i i t_jj jpj j| Lajb lillc-j . jjj£1I jUvii^/l ^gij Ajl^jll (_ji ^/>^aj c^sul j-aj ^j 1^-JrU Lgj'^'"'' jl ' JaJ 

. L-lLuta. (JS ^ji jj^JI f=Jjlj U^AS D' ' . '">J "^JJJ <— a^Lioj .a,jl*-aS JajjjiJI ikljj La 
( -Sl i'ajS)^. (JjuJ ^^J id^aSJI al H'lllj .4_jj|jjj^/l JajjjJalu j_Laikj (j^aLi. (■ l —u) /. 1 ^<La jl Laua 1 ^1 (JjuJ 
■lyoJI Xua3l (_gl cj_o£JI ^Lil <LlMill CllUijjiull s-lj^JI JJC- La 1 aj *gjo»l jl IajIa* ^ (j^aj^>U (_>ulj3 (JSi (jn^rj 
JajjjJall j-fl <JAjJaia c<lull Lgj-aja»jj l*-a I ^ ■> «\-^ '1 jl j^-aJ ^^all cjJJUil Ajtjailjll <£julll s^A ^)Al_a]a jl . aj-^ 'ill 

.Aia^j f.^ JSI Jj-^S AajllL^I iajjjill Ja*jj .CJ^^UaII ^i l^joiOJj AjjIJjjVI 
jl uaj i " n-s cJajjill j^.\ Ua ?<ja»ij jjjSJI jLaJj^U i jjSIl AjjI^jj^I Jajjjiill jjjju jl > Jaj <— aj£ ' jSlj 
Jajj_iill j_a^J jl > : ) >J c ulj .4_2kjli. p,— jjj *ij .f. ( ___ii (_LS j_A c<— ajj*jll_J t jjSJLs . CliLxaJjall <_LS ^ g*in 

. 4^,0, UjoS/ I jjjljall j-a l«i_)^ ■^ t jj'-^1jV I 
AjSIslSI f-ljjjill s-Lalc- (JAJ cA_ijlall Aj-allxll i_j^aJI Clflj m ^jjll Clilji-iojl ^ i jjJa Ijjl jjjI JJjJI pLI -ila 
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jl :<JU1I 4-a_£>UI a-ajoi AJajguJI <xAxl\ A_atj£il ^tL qa J£j .ha. Lula jjfUl L\j2 jOu ^1 CJ^UJI A ^ , ,-»; 

lilUA jl£ Lai cJ^j pjjJ .n^uil jl£ jlj 5 JaJ-ill ^Jj <jaij (J Je jj£ll jl$iV t^Lila Ikil j^«ull Ac^ cjjIS 

jjjjflWI 4 la mi ,*-J>4 (_$! "cAjLiull A-xaaSI lIljL" C3 , <i * aj f.(_w lilliA jl£ jJj . Clij^a«a]l£ ^gjj 4_i2 J*\ u£j CliSj 
jjj<\"i OJ-*z! Cy -iJ-Aic-j 4 /O \ JjAiO A_UC _aA LaC t il'l'i'll t "J^V L -4^ u JJ i «a ^ ?.jjJall Acjjoi <jic- Laj i n'q <i 
CJjjI (j^JI 4_ia.jljxjj£ll Clllialjlll p Ijjl ,_A 6.iA .LlLa (JJJoia e,— >jJ (_£l /a aS > hi ;tJL^a JJC- LaJjj clifLus jj^' 

.litaJi jj=J Roger's Version aJjj Jki tt_jU2JI i_juJjaJ1 aJlc. 4 j!aj£ Jjj ^ 

Ls-lic- cLaLaJ LouLaa-a j-lw (j->^ ^PJ^r' 6 iH L5^' UJ-^^ UJ^ <_r^' L - J-i ' <_^ 4_jjIJujVi Jajjoill j£. l-iLaj 
. LjjJJ lgj2 jjajj ^^jll AjjjJall dul£ LI LujSj 4-$jI ujJ *i ^.Ij-ii'V I j^ — L^ualxal AJjiaJI a£j ujjl j-a A_xSJ jjajj 
cjjii^sj (-i-J^M ,_ll -li-ajj) r"J^-« (j^J A3.AJ ujljJ-a iJlu ls-^ AJl&JA 4^j^> i ^i 4iu£ *-a 'LujiiJ " LaJajgi «" jAjj jj£ 
<j.la-a cl^joiLaj iA 3JJ Ajslja 4_lL ,—3 I kia*J lg > >>■>; *_-a <j2 CIiLijIS-o*^ I JojJjjj jj-£ . ,-jLgJ jLigjL ajiLa-a 

tS^l infill <-_ajjJall <J£ j- 4 f^J^ cs^-J ^■^?- (JLy^jk-s ft jaj liLalj ?4ijjJall s^j l1iKmi<\1I i*ij.iTi aj <— aj£ 
?fiil3j aAjaJ t (JiVI ( _ S -Sc tjl) l^iS 1 (; «\(; 3J ^j^l AjjJab^llj ^ru^aJtll Cjl^a-ftSU j^jj L«ua ^jj^jj-a cliA (Jaj liLal 
Qj^ll (J^> 'Sj^ali (jiS <Sj ^j2^j (Jc (j-sic JJ^ tje Qj*-s n <_jjill tillSjV *|)c- AjjAllall CllSflljjJI 6^A i ■ iK mi 
Ja^. CllujjJa (JAJ 'j^ 1 ' JJ. i ajj ^-3 4jtLu (jjiALaJI i_jLj£J| (j-u J^-\ jjjLoJ Ijj^aJI (JJ^JI liilljl -i^JJ -J^ taS 
Vj Caj^J lilliA ClulS Lai t|_gj^.l AjjjJoj CllilJajl ^3 4aj|jjj^/l Jajjjiill ClulS jlj . jjr Mill aJ^C- c^ljjic (j_o£l 

jj-a ^/Aj2 . i— )jS mVill jaVI <— SjJall J!>Li. ^j-a jlajJLi cjjJalaJI I1a ?.Lai*JI <_>u£c. c<JjOaJI tliljjjuoll ^ 
aaLoull «_. a j . l _gj^'il 4_9jjJalu (jjia*Jj aji*-aS oLjaJu (Jj^Ajj >gJl3 caUsJI (JJ^JI ^-J' ' <J^ ?rj' ^»J^ AJjla«a 
IXj-ail ,- a- 1 aj 4_jjlLa]| sXA .4_3jJj-a A_ijjJa jjj-SJ (jl > . 1 >J 0*-^ ^Jjljlj , ^l Jajj_iill (jl_i cLJA Qj^ajaLj-a LjJu 
jl c^jjjajj-ail 4 alaj V tt '<* 1J-1VI 4_A2kjjll ^ji c*Jljll ^jj .^gjiVI Aa ih'iII ^j-a <J |3riH" <— iwtjJall ^jJjjjJ^/I 

'"'■»■'" (_3Ji >-i\ iA^u\Sli)}\ JajjjiJI |_«ic- ■ijjiil (j>r*; j» i ^->J (_5-iil (jajSjj-ail ^ja.j (jl jA 4JaLo»jj elci^/lj 
j| LJLa-J (jlS IjjiaJI ^jJj AiiJ Aa. C _ S _SJ 4jj|jSj (j^aajil jXp ( _ s ^jjx^\ Ij-Lall <-_a*_Ja^l <a mi'i\I a!lA jjja. 
^ao .LgJ_aa> Js-LoUJ ^^£1 LiA jj£j jl Ul jLS La iiilSJ <-_£Lkj iAS^ lASjij* AjjjJa Mjjljjj^l JajjJall j_o^J 
c'a^jjS jlj^l Jj i^\j jj^ -iaSa (illiA (jjaS Aj\ AJjlall 4^aJI Jjjal jj, H,"l ■ h « IjjlS Ijj jp£l AjtjLa ySill (jiasull 
6JA j-a Jai2 l^a. JjJjJa fj^J •^JJl-^lj , ^l Jajjjiall j-a A <\\"\-^ n <Cja5-s j^s L^UJ Lgj-a J£ csLiLa V J^C- taJjj 
jXall jl Ajjia. j-a A_iaA| JJ^I Caj ojl (Jj-^ '"^ CT 2 LiuJ oLtaJI jl A Lia jj^J jj^ifcj .aLta. ^JjJ jlj^'VI 
?CJ 3JJ ^/ ("n^ — ^'i^ mil 4jaJL-^a JJC- jl_a£l — Ajtjoilj ,_gjLvj^a lilLiA /j-ifjj • jL^J^I /. 3dJ ^ ^JC- pj. mi 'ill ^Jl UJ-«J 



93 l^ o^^-; <j^>c-i J! t^jJ"^ 1 '^f^ 1 i/J 3 -" f 2 - The Anthropic cosmological Principle -! John Barrow j Frank Tipler. 
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jl (j^-«J jl .Cjjjjiil eL—oS j^C l*1jI^aa_> cjjjli-. I g La JJ-il CJUJI_Lal_, jljS'VI aaA j^s ^l£ _>£*- jl j-*- ^ 
jl (j^-«J AjajjJaJ /c^JJ c^-J-alll jJJUUjoJI .- a. i uj /g-ul JJ.' < *"I jLvAJ^M 4_JJ--J 4-"> mjfl .4_aU]| I ij'ij^jaj lA.li.lj 
jlfLapl j-a l.la> ajjir i <-\ AjiSj (jj^J (jl (j^-«J t Jj.i^'l J' aiuVl (j-a 4Ja-J jju :'a.llt"La jjlj^l l$J3 I'lKi'n (JJ^ 
<jj|jaixj| AjjIJjj^/I Jajjaill j»a 4_JaUJcl 4x-ja^o jli Ul_>Aj . <_Lal_> QJ^ /Jl 4jaJuia cJajjLa jj-ali Cj» > "->••> 
LaJ c 1X& Cjjla. j|>£j alu J_J-f* lilLiA (JjuJ .4 jJUjJa CluljJj jjjljjj IgjL-ajj In "ifr- J^ La («-J' f"** ' ""Wim 

Laij u-**^ ' <* '" u-^j fj ' «aJi ^-cjjoil t _lc.^/l i_Ou j_i.^M jx- ^jAjows i g 'io <_l-> '(jij^VI (j-« (_3-i^ (*J' lS j 3t" 
(jl^jaul ajJjj jy-^ J' ajj) i^jtj ct_i.lj.lLa jj^ lt 2 U^> r '' *-"4 (jj'^'j (jy^' -ijJjV (j^S J' '^JSUJA-a ^4J^ 
alA (-2 •JJl?> jj-« ojj-il Clilaj LaK ill nil*] I lao i "-< -L*J 4_jl 'j-j^J^j jl '^>JJ^ jW--' JJ . a: ? b j-* b J-&£ _>£^ 
jjjljiul i"n^ J maj ^gS (j*U,»j UJ_sJ c4_j*jjia ajj i ^ijj . jl_La]| j-a J--il jl_aj]l ,g-3 jlj-^'VI t_JJ_Lal c4_yjj]| 
t ilil <ij i aa II <_l_-- .^j i "-ijc i_jj|j_i. jjSj "i i4 ujjLo IAjuIc-Ij lAliaJ /g-ul ' jJJ|>^l ">1A j-^Jj .a I JaJI ,-jL-o 
a^Jic. j-a) 4_aJlfLa jbul 4j^j ii3ljA jl 4 qjq-s ^j-^-J '<_Jj^ £-i)!j "-Is^jlj^]! (j* CL/ljle. Cli^j lilLiA jl 4iui_,j 
j_L«j /j-ul JjJil jAj ?jjLJj (_jl coa-i-sJLi 4_Jajlc. i_jj|j_^. Q>SJ jl j^-«J >-^^ c(4iuUul jUj^/I rjly* I ^"i^jijal 

•LO - '' ^%>^ laaj jl AJj^ ujj 
a^i_vjj l* '{<\ti j^t. ^^-Jjjjj^/I Ij_ia1I jl lj_i. 4_j1U_>. jljJ^'VI Jj_tJ "ajSs jjj-ao jjj-ll i-LjJjV Aj-uUjlj l_al 
IajjI /j-ul 4_jjUa1I IjjUJ_o jl ,-»($ J ^"J^ •^J-^' --^— « lilLj^a cJau- <jj_Ja jl aj -^ ■> <\^ al J-> II jl nr-V QjjJtL-va 
Jajjjoul jl j l«\J (—1—1- (JjJaia Cj^J-afc La \Xxa qC j_aa-OJj jjj-->lj 4Zt i£i_aA jj^j '"J C jLa - (_U>j C(_JjjIa 
LLHi caAlj-uUl j-a <j_-L_. 4X-j«\-> t\ (J-Xjk j-a ji>^l /Jl jjajj Lajj*3 .4_ijJj-a A-JJ-a jj^ j' ' ■ '">J ^-Jjl^JJ^/l 
<_iL-u-l jiv-al l-li ? j_a£JI L_ia ^JiC Ajjljlll ajA (jj tin jl i JaJ l-Lal j)^Jj .AjjIjjjI Uajj-i (_g^>Jj j^jlj 3 (_g^J 

Jajj_iill a^_-j jjjljjjll ajSi j_a-Sj 3 JJJC tdlK ujaIS 4_j_wa-a ClljlS L S3 A_JJ*-a Clalj- ^ij jl jl ^ hV 4_ijjia 

j-* LJ^I (ffJI (J*u cs^J^ LfJ' ''^^ UL?^~J U J ^ a, _H>'iij^' OH ^-ky 3 ^SLuiaJI uJ3j w»j . Ig, i iiq'i ^^A AjjIjjj^/I 
jjjj" .JjjlA Jlfl "tUjjSJ 4_)Jjl A_L_ ^gi pjjJajAll" . JJ.l^ll jLaJuVI t JLuaJ ^l 4_ya.jA3l 4JI1S3 jJJSJ ' a » a J 

.Ajj_aJa a_)Jj-baj| j-Jj It^i'io 
^g-3 jL-waj^l 4_joiJJA j>^Jj c j>^jJI A— a jj Kn 4_i2Lj-aJI CJ^/laJUl . j-ajJI 4j_Llva i_!LjA cjl_la]| i\^-^ (^*^ 
V -Olfl t jtjjajj IJJ-J CjjlS IjI" .A-i-a^A-JI CjU.jl>jiS ^ , *a-»J t-XJlS Jj c<liL j£j ^J jj£ll (^JjVl CjUa-Jll 
c j-ajJI jli cLa ,gj*»aJj cla^Aj" . jjjlA JIS "c jLajS jjjL-aala jl jl_LaS jjjL-a-La \_ul£i IjI <-_Sj*j jl x jKini'i 
N . Ua * LLaj l jjJaJJ V |_^-vJ J*jl ii- (_gjj p^JI l-UJl-J-a a-aaj jl i _1->J 4j| ,_gJ«J I-* . (JJaaUJ c4ajl- a^_- <ij__jj 
cLgjS j^- 1 ^ ^ lsJ _ jj^ '^T L > 4 4j|j — ^jjIjjj^I Jajjj_j| AjjJaJ cgio-jA j9j*lin «_a jjU_Uu t jjjLA 7"JjSl 
<i_j-ajJ jj-^Jl (J^J-J L_iIAjJjI JJ i oil .t !->■> fl jl .<_fa_0A_JI Cj|^l_iJ| i . U mj jl__La]|j jL-ajll j JJ «\"l cA_j|ajil ^—3 
p lijjl jA t(_5 Jj»aaJI jj-waiu j>^>J' U-^J ' tl3 ' ^* 6J A /a-3 • JJ.i^'l jUviJ^/l /g-aj-u <JJjLa j»a Ja-aJJ Uajj-wa 



94 m 1 ^ t>> tsJ^ 1 Jv-jJI yi JjjU j jjSjjJ * jvS-ll ^ijJiJ -ji-aj- The Mind of God -1 Paul Devies i>> o^ 1 -^ 1 J-«ill <jVj i^l>>- i^j ■ 
v^Brief History of Time J Hawking. 
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A^J Liili t Jajj "> t\\\ J_>^-a ^l^ial 1 IX fvi IJli .Jajj "> t\\\ hj't <i; jj-" 4_}J\£aJI ■ilxj'VI (JIaJ jja. J C-Ljjiwail 
jj£ (jLuoJ (Jjojl JJC-J J 3 *-""^! "* ^lt" ^"^ U~J • j"!^' J ^X«jj (jjS ">^3 Uj^I jjfsaJj ^)j£l ?t J > a*j ""jjI.'JI 
jl aJjVL Iaj c jlfLaM < jLajSI jl£ lilj ?J-=^I l-a Cliij (-i Iajj :Jj lilllj] Ixi liLala .<ijii 4_lksJ ,_j Ixu 
*?4 'ijt <i 4J"taJ J (Jjla. (JJ^' U' ^4j3 (c^* - * UJ-^" U' (j-*-*^ '^* A ^jAJC- t jj^j]jAJjf*j| aht <i 'iqVj La£ cjjjflll 
?r h nil) I.1A /j-ic-J ."ij-£ * "a ' ■Vi U-" ^■^)^ 4 ^-"^l '"' "'J' c<_HJ^ _ £l°£j-A ajj-^a ,—3 tJajj "> <ill aXc\l jl 
(_jl t^^-SsV I j-a aj J J «i*i Lgjt-a (j-^y ^ ^-rtJ^ («-Jl ciilLiAj LiA t(_£.",j-a*JI sLao")"! (_gl c jLajll ^ la Ij t ^ '1^. '1 <ill 
jj Jjill j^-«Jj • ■"■1-*jVI LS^^i^' aj£l\ ' fli r-i'i fdajoi Je oL>j| "LLLaUJ jA c jI£a31£ c jLajllj ."LjlfLall ±\ju$\ 
^i I^j j>£JI jj Lljil ^,,'irrt lilliA jjiLi j-1 dAA A*j ,?r h io\l liA Jc- AJa&J "Ljl j-a ?r"iq'n (jl jj^-aJ jj^' 
jJajJoJl CTtlijI La-lJC-j il^J 4_i£lj . jlfLall j-a A m a 4 jajj (J I^J 4_jj LiljS j-a JJ^I jLajll ,_J A n» <i 4JaaJ 
jl J-lJJ Q±^- (a-3j • jLLaJll jjl'uVn) 4, j <v, i aj La *_-a LiSjjjl - La^JOJ (JjIaJJI A_]aaj| — jliLail j-a Uaoj^j jLajll 
<JjjIa jli tjKll jj /jic- JaijJall i ■ laJ ^-ia "jjjSj" J 4^kjLi. La llui i . llhn j|^Jall (j/l»il (Jajji^ail jj^il 
JjjUu 4_jaL^ail 4JIA1I ?r 1*1*1*1 id) j^-aJ 4jU i jLa — ^_k> gcilaJ La£j .LxJaUj AjD ^-3 aU La^JjS ju 1^1 gu£jAj 
. ^\j f.liajlj L^jl^sjjSJlj CllLaJjajaJI suj^ 3 -^J j^-*^ *^' (J' J^ 1 ^ l^"' c^ijUll juj")/l '^-JJJaJ j-a gti£j&j 
j-a (3^^ CT^j ** T^ - *-^ |_$^L**JJ "Lj^JajJI j| *_^ij . \ gjlr. "LlL>yi j^-«J V jl l r J !>^ jj-* 1 AiLoil lilLiA J|3*J La 
a^a ^ qKll ^-iLul j-a jViiiTl ' ""j* 1 ?- j-«J . CjU i "-iL^llj a£JI <JjJail (_js^La»ll ^jjsljJI La^i-a (j*ajij LpU tprjLvil 
4.JJJ .iL> jJb ?r ^j-ajll jL^)J (J-iJaSl jl j"V I jJk J-^tiJ • jLS-ailj jLajll (jUaJ JTjLi. ^-JjJa^Xal ^U m aJLo 
•"jjj^aj Ixjj aJ UjS Aj^)J Ll£ lili .p^—jui J£ j «\ i "aJ «i 4_u»aJ A_-a t^ ujJui aUaJ jX- j_aJAJJ j-a ^AJ 4_uLxaJl 
JjjIa Jajj "> «\^ liiLou ^^jjl "Lul^jll "LaL_^all CjVWI (Jc LuaJ ji^iVi jl j^-aJ 4jU iVmn A l*»-sl ^ji "LJaLuc-l 
aJLtll j£- <j3 (j'n.T.'i (_giil aJLtll I^JjS t tJJaJ liLal jjoij jl jiLaJ (jlaJl 4_^aii ^£p L£ lilj .^jj^JI gu£jAj 
^ojij ( _ s Jfc '"j^lill A_iaLj-a]| tllVljil i^j-lc- Lu=o j i ^iVi jl Liajl UAJ cijAic. ta£JI <JjJ*xJ Cll'V .iLt-a sjjjj (_gill 

<*JijjJaj t jLa - <_L> J^Jal Aij . 4 b i ^ilflj Jajij cLujS Jaj t ij^ j J miuJ ^j-sSj V IaAaj 4_12lj^s "Lib j^lj 
jjX*. (^ :Clll£jlj£ll j-a 4_jii. ^jjj <Jjill jj^ CllLaJjojaJI CllLla (j*a_i*o <_ iu£ c<ia.^UI Lpl n i ii-\*ij <ajLajll 

jljJI 4j^Ij ^^ 1 g'lo ^LS .i^jj cCjLSjlj£l cjLg£j Ci id ju f -»j) 1 1*1 11 jj.h* - n)«i LiS lij — 4jaLu»jll Cul£ jujxjJI 

(_3^a>J jLa - ^_L> jl£ cCll^i.1 Llll_jijai (jjSj .JaJjoU aUajS 4JA3-a I $ W aJ t CllUjjU II j-a p Ijjl 4aJLaJ «-a (j^aiijjj 

^ Uaaj ^gjll s^cluwJI Jj 4j*i^ ^*lll "ULoaII ^ o^Aj . iia»jJI ^jj ^JaLoull jl t if, cJ^Ijjj j^-^ sUjI ^i 
jj£j| ?o-ual ( ij^j ?jaguar jj^l < _ S -SJ <iljlj£3l j-a ^ i *->«i'i t jj'*' t JI^joJL tilSJ jc jjc-j .^jiLLai ^*-a 

4jj]<" CllLajlxA c4_j|^]| ^^3 ciilLiA jl£ 4_j| jjjjLjjill (j*aj*jij tAjiaUjI ^-JjJaJ jJjJaJ ^gj ?(jjjjjd3 L*la-a Ll£-a 
?Cllj^a-a] Lllj^a-aj Cllj^a-aJ f^UJJ Kl^«i jjS Jl LL-aj i ifi ,4jjLajoi CllK , a «\1 4 rijio; Cllbu^jj >i i *aJ Jaa3 cl^a. 
Jj .^j£li jjSI 4-aila-a '"oLa jlSil Jc- pAjja.1 La-a i jj^j]j-ajj£ll j-a l^a. JjU^JI i— lie (Sm\ JIjjoJI jA liiA 
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aJ^)a1I ^jj jjiHl Sjjj-a LT^-" cJ ' ^^ '' j' (* J""' "'"' ^* J 1 ^ 4 ^i)^ UJ-^ <_S~^ t^-SjS-iJI CIiLsljaII 4_jiIaJ Lsflj" 
liluA jl£ Dlj .4ju]j 4JaLa»j j-a ^)^J-4 j_»£ _aA jg Hj La" . <Jjjl& <Jli "cClulS LI 4_uj IjUr. -i^jJ ^/ taj^joi) 
t a i .->J jl .AjSLIL (j£-0J V lilliij 'S>JjS ClsLajl*»a ^jifc iSjXSJi jl j£-0J V <jji cAjjI-Hj^I Jajjjiill HJ'Hj jjjlS 

".Ulja. 6^ALiu (J ill jjJaLJI Jjaaull 
J*\ Mij 1 1) ^j^Jjoi^LSJI aJLtll j-a CllLajixAll La <LjJaJ j_a^H 4_^j-all 4JUI 4_}2 (j-ajJajj j^i i ajj jjj CAjiljll ^ji 
,_2 ^)3-"U aJ (jj^ll ^jtoJ (jl _aA (JAjJaJ-allj .p-jj^aill Jjjli ^H-" 1 ^ (j- 4 Li_aJ I J ft * ^ ,—iJajaj v4_iik e^jiia AjjJaJ 
AjjJajxll tlljlj^jl j-a 1 v_ 1 lr. V I ^jJc- cUiij U3ja> s^LuJ (_$HI ^jjaull" . JjJ^LJI jljial ^jic j£au j^lj ^jl-^l 

".*jJI ii» di^. (^jII ^j-aSlI ^g^uKjoll jjill jAjl a.^U,1I cjUl^jII jfil" c<1jjIa Jla \(j-aLJI Ua-jjtil 

Jajjjill ^^2 AJAjJaia - aLaul^/l iill£ij| A qj'q-s i ^^jJj-ajjSJI ?r L uull~ L\jj£l Ajjh i^-iftll CIiIajojII ClljLs LoJJ 
-5_jLull v_jj.i J£Ji t^,, ■■) ft Mill aUaill j^i v_j£lj£ll v-UJjHUrt ^all Jj^UjII j£lj . jaj£ll jlai&U AjjIJjjVI 

.Aj-aj-a£ll ilijjl Hmi'iVI 4,1 1 all a jjx LiuJ ^jjll 4jjJajxll Cll^ljaJI t yfc 
lilli j^i (J')l->j a&.laj jl£ lij IaJaj (jj^ll ^j^-J-oll AjIjII (j-a Ljjj (jl ^ijJJ V Cailll LsljI^oJjS igh i(jaj" 
(JLS "t»l<uujl (-J '"'J}? •*" (J-^LiJI t_liJjlll jl c^j-uwulll aliaill ^^3 i_l£lj£ll ^±C jl c J^.1 ,^5-"^ jl (^-"ij^' 
\Xj\j A-JjIjjj^/I Jajj_iill j-4 jj^lj 1&.1AJ A-JjI^jj^/I Jajj_iill j-a Lgj j jni) j ^ftj ^/ f.U_ii^l aJa*-a" . (JjjIa 

".(j-alaJI likjjlj ^ Clu^i. ^jjll Aj^aUvll tll^ljaJI 

tiiLli A-* cLajLuc-L L^jc- (a lajll aju L«ua aj i^j^lll s^jj^I CiUjailuiVU cJ^^ (»1L»1I a^a <LljLi»<s f^j^ uj 

A m.VigU (JjUjujJlj3 <»<ilxll 4jxjo»j1I 4jjJajll (j^a^jij t(j^aj^/l 4_jj|j£^a1 (jjj ^jjj^jj^ (J^»-3j '• IAa AjjoiLoiI i"i uul 

a£JI U2lj1jxjjS (j>SJ -iSj i^^C-J-^aj-allj /jjl-iJI j^J JM> U a£ll Ajjiaj (jj_^J • /g la '1 e\\\ Upl£-aj A-a t4 Ai h'MhV I 

J (;■> ft (—3 4J L_ll h-*> (-2 jLa — (_L> (JL3 La£j . jjjlj^llj 4_Uj^/l Jajj_iill jjj j jj ft"ul j-a (j^alaJ II liLiij /j-lc- 

\(_gjjjjJa JJC- lO^ 3 p via" -J vjjjSj LojD (J^JJJJ A.ft^ftll aAj^ajl j\Ss^\ jl j-a t ^ ^AV ale t j UJj 1 aJU ft 1 a 

.(_^ac-l p^3 ^gJj Jjj-ajll J£>J US lij Upc (glaju jl i Jaj Ajqjm ?.|jl ^cl 
JX A_La /o H H ^-lljji. jl (j^ajaii aJ La j_a^ll >gij jl j^-aJ V Ajl jj^jljxjjSil (jiaJU gCJJJvml v_ajS Ijjjj 
^^J n)^l£ll alLtll >^iJ jl Lla v— UJaJ C Cll^/ .iLt»all j-a A-Cjft-^ ft ( _ ? Jj jkll hir 1 >>\ LS>^' AjjLi-a t^&J . I _ s lyi 
(Jilj (Jil j-lJJ V^a A_J aLaU Laj .ajlll <£)JaJ tllV^Lx-a Ii^j-ojoiI JJJ*J ( _ s all ijlJjl A_^ali. 4jLi. cli|pj| A\ v ^ijj 

.tllfljll Jljla AoaAI 
A3 CllLa_al«»all A-a^. (_3J-Ia jl ~aj£& '. jjjl n 1 all l.lgJ j^.^/1 jj-ojJa-oll jLiu f.!)*^' (j -4 ^lt" ^La ciillj A_ aj 
LljSI aIjJjoi Jai3 4_Jj^/l CllLuSjjll (J^sjuj .4_jlj^l Jajjaill ^ji cJ^ 1 c$ill ' J^j' jLvii^/l ^ <LojJaJ-a jjSj 
^i lilLa^jVlj c j^lj^ A_alal jl*j vlua ^Ijn^ JU-a Ij Lallfc ^UlLj LlLax ^UjIVI dLSitil L^jS jj£j 
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.(jL« — ci^j Jjj^ ^g j *" "j \-*& "Jguses otjjj^t" <_$l tlfrxhVimlj ciiLaji*»a]| 

(jj^J jl (j^-aJ ftUJAJl (_£.l3l (j^aLiJI (JSjuojIj . j_a£13 Ja^ ClsujjJa jjj^J ^/ LaJJ cl-la* ale- /. la> <\1J U-lflAj 
,-3 A-jJaJ jjjS ,-i <JjJJ«J UJI A qj'q-^ (j£Jj .CllUaljjll (j-a 4x^>£La <LaL« (_^l c4_JajlxJl Cll-iljaJl qa <Lm1uU 4 aJjj 
Jajj-uoll (A_ulc A_2kj^j J< <\"i a *i iJiV' tc-^" 'J') ^-£J)JJ- i -' a ^ J">.fo (jj-^! j' ill ^"J CjUajIxaJI 4_aJl*»a ajl nr.) 
x_Jaj \jj£ 1 n hr. I .12 U£ lili .LuaJj A^.b ( _ r £l c<-_aj*jJa jl (_jji c^jjjjjjl I^ju ^jJj 4^l=o Ljoj] (jaj .4j]j^I 
jg Hi (jl LiiA.la (JjuJ <jls — (Jjiju J& i A\ aAj^Jui I g ■> i H j jj.i sUij^I (_>uu3 (j^-«J Clu^. - 4jSjjolXSJ| sjUJel ,-i 

.CliLajLtAJI (jC- I^J*J (jTn*,"l C1iujI£ c*_Ja_all (JJVJMihV Li t a'u^ (j-u dljjjjaj 
jx. Ajjj Cll|^£ll jli cLAjao 4£jjo»j ?r>^.Ajjl <£.j3Aa1I aj£l\ liiiij ^jlaLlI Clij^£ j-a <£.j-a^a IjJAA Ijj 
^jJc- ejjljlail Clij£3l UjVjj 4JjJI y^i. Jl UliJ Ijlj .<c^jo»j <— sSjJJ Jjjj^l j^j .-UjUall k_ilja> jc-j ilij^ll 
t(j£Jj .^JjUall (_5-lc- 1 (S n"jJJ aJ (_j-i*J ' i& IAjjIjSj^I Jajj_ii]| ijm-s jj Ic-j^J <J-**J (jl (j^-*^ V 4-jli c^lalll 
i*U.^hi^l La-lifr f.\j<\ tf-\\\ aj£l\ 4xjjoi tlulS a£ . Igjjjjla CllUjll <Jj^aljjj cCll|^£JI <-_kijJJ tiillj j-a aCjll Jc- 
-ilull ^ji j uJJJJ CllLajl*.* si& J£ _ <jjjj ^Vi frjj kJaaJl aj£l\ CJjiS 4jjUall j-a (jlS-a (CI ^j c?.|^aJI o^Ij 
jjj CllUj^aJI 4-UJJJ -IjC-l -iil '^^JJJ lA?.lx^al jli c<-_a*jJalj <-_a*_Jal TtJ-^aJ ajUo^/l jl A-aj .aj|>^ (JSjui (_5ic- 
!(; n i in /c-^l Clljj JJ»"ul (J nj 3J jl A^JaJ > nj iil|j^l ^La> LJI_aXi. (J AaJU jl j ^^J . jj-Sj a! ^La—ui jl (_^l t4 jgjjl 
jS^jjlj .<j*lll frjj pIjj a^Lc-lj Ic-j^J L_il uaJJ AjtA^lail ClAilull aJaJboU ijjjc-j ttlilij^aJ] Ajj|pJI ClUJjJjt 

jj! ^UiaV (^ilSJI JLJI ^j Jaaa ^tiajj .jsj J c«iljll ^i c j^i . ja-JI ^i <&jal (jill JjjjaiSLaJ S.U3I ^IS 

.Ia^I^jIuiIj ciiljjjaJI (J£ 

jjjjillll (jiajjjtS C jj£JI j-4 La jlS-a ^-i (_5-ijJj . ^ SUaJ V alaul^/l lillSiil f.ljj| CJjjJuljl ^jjll CllLijl*»a]|j 
<lull ^jJj IAjjAj^sj ajj ^^jll LllLajl*»a]| (j-a Clu J£ 4jutLa »jh'i aj IjjIS jj . ^jVI Jj »1 ' ajjl J ji'n'n jli 
^i f.Luil 4_j3 LSjjoi^LS Lallfc |_gjj jj I^jjoi^Lj^UI Clu^iail A_i-aj-a£ll 4-s uujl£ jj^jjoi <a^.j-a <UL J^ijj La^jfc 

.CjUJlS^aVl LP tataJ lSJAui (JJ cAjj*»a ClllcjjaU liljajj a^)ila «_Jal_o^ 
(JjaIL uJj iA <&<\<t\\\ CllLajlx-ail <_ ajjao dlLijJjill jl jA 4J^lj i -UmU (JjaJ i n ^ l^£ jjl^ -^J^J jj '^Slj^l (=5 
Aa> «_JajJ ^^J in!>l£ JLa-a jd>^ LS^" ^- J ^ a ^Jl jJluVnl 4-UuU ^fcLoiJj .^_4jJall 4£jjo»j lla CluSJ Up^/ l^JsuULa 
A-jaLjJI LpJb ^i Cjjjitll (jAi a^a. ^jAlLlI (j^aSLull lOA jA Laj) JiSI ^la^l jSjj .liljjjVI SjjSI Jcl 

.(^ij-aSlI ^aJI ^ i '"" iS «\"l . i) Ljajl ,^Aj .IjJl lilSijJ (jl CllLjlS-a^l jl j-ajJaJ 4j-aUJI 
s-Lj^il j_a^J jl (JjaJL in AiV jjjjaj* <a2 (JjJJJU (5Jjl (j_j£Jlj LuU cAjaaau^a Aj-ajA^JI CliLjJalll ClulS lil 
^gj liljjJjuiVI (51 t Jj i ^>qMI j-a JJJ^ JJfl (JL^-j (jS-aJ 4jV l^aljaJuoilj CllLajl*»a]| A-a^ "CaJaJl LfaJJj . jUaJjJollS 
Ia^Aj .oAj|)1I CliLajl*»aJI Ljalj ^jJaJ jl jj^-aJ AAuj <xaAl Clili 4 Shu ^jJj aJLtil a.mVi (JAJj . jjutaJI i ■ ) fajjl 
<L^al_o^ (jC Jj^alLail j-^<ll I^A clAjjajav (J i >>q; IgUSSS CJljjaa^l -l^jjj .<jjjjaj Clll^jUJ «_JaJ jl j^-aJ 



-^ viaJLCljLojLi-all » *-^ A ftjajl ;'"'^ ■ aj a^Jl jl 
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,_2 jja»jj3^j| (juoi (jlfLai A— asi t (Jl <v ujjl (-2 prjjjiJI o>J=o J^sj ^ U"."' W-^J^ ^'JjJ 'V>^ '(S^^J '"M '" "^ 

^^jll jJJ^L 4jbJa& (jijail ,g^ *Jj jja»Jj3Jj| (juaij . Jj-^"' tg^' diuljjsjl a.ij£. (jjjJaJJJj a^JJjl ^JJ^ <_P"Jl 
• 1 A * i> . . . ' 

.T-bu^all jjfLai (jjj-'y j>^'^o u^LA LcjS (jU c^LajaJl ,-i jm «\1) ,_3l (Jjg i ajl ^j Ajjall qa Jx«j .Jill lIsLouaIi 
U I 1 1-\ tAj 4ju^[) Cliul i r-\C. (Jj^jjj ij^' '<JWt>J' (j- 4 ^4j?> '^fj 'JjW" 4 LP 4*a2 (j- 4 (jl^-^l (j- 4 U^ pUJjl ,*-aj 
LoijS <J»a^jj J|3-«il -Al?> (j-« ^Ijjjoi <_£-£jJ (_5-^l t.\ii ■"»») (i^-j t"-~y^^i ^jAic-j .<-«jja 4_uc.| ^Liuu (jljWl 4£._alLa 
7?-*J /g-JJl t^ '"JJUJ ■^J-" 1 2u 4_S_j&.AajI a£&j_a._oJ Ca^JajjiA (jj_^a2|_)]| IJ-JJ2 t JL^j A-iJ^a Cllj i sy\ talg m A_Ju£j 

. jV)*jl ij-iAs V"^" l5!^4 

<J^— <joi^Ls li>Ia (jla_iiu3 c4_aLal (J^aj^/l /j-^ (jjJSJ-J' ij~J^ *-aAj c (jJ^LaJlj Jj > ^il) aJXJ '-r 1 -^ 4 -'^' r 1 -^-^ 
. j*\ iTill ajj IXjj i " >-la <UiLa_iJu3l jj-AfJl <_<-Jl — LS>^' cc- 3 ' *M ' "J jjj* ■ ■-' v-j^j2j Aj ^—2 4 iTn-s iT)-*> U-*^ La^I* 
Jg Hn •,*-JJI i^s-^- ^SLi^J (j^aSjJ 4<_l-aL<iV I aJljJUl QC- LJajC j^l^- W^-^4 U <v ^ > "' t JJ(S ^*" 4_ui jLu l (JJU^Mj 
IJA (j-aj tA m"u) LgjaU^A-a i " \ aj <3j*ia c^aJlLa 4 nhi dl|j)j^ ^-3 «^joiJj (4h syun 4jjya cl^j-a (Jc-I jjtuljaJ! 
CliuljjaJI J-a^j i4 nhi (jlc-lj <*jjjoi (jlc-l (Jjj h-JjUjILj .(jiu£llj eLuall cAjS QjJ t j q W i cpjLul (j^a3jJI 
.(jjjalkll JJ«J 4ji.jjLi Cb njl (jjjila ^gi 4£jLLallj <^.|^11 4jj£JI ^jjj i -la inn aJ ((j-aSjll Sjj^ 
C(jIuL<ij£ll j i sift\j A_rijiiJI |3-^fil LH^y LaJJC AjJU Qj^jajll ^j-*^ ' j>*WI s-^J -^Jj-' 3 ft>*J| J^SJ (jl L>^J 
.4ja^_iill (Jjg Hill j-* (— <sl.lill aAjlA£-l I^jAjjj (j>-^ CS-"' U^irH ^-JJ><*jI 4_*»a^ul (jj|pl 4_JaC-l (Jj-Xjjj jjJ-iJl 

ale J£ j.* ^JuJl (jjJi-^ ^ V 1 ^-i ("thj LaS Cjjj^aLaJI <j^a3j A-a i_1jUjj (jIuLajSJl <j^a3j c^jJl ^-jij Jj^ 3 !,^ 

. ^a.lj <J£ ^JJJ t« J-^ 
AjL^j Cj[p£VI A-iC (—SI JJ-kJJ t t _ s _a__)iJI i_ljjaj| ^gj 4_iLa«all (jjjjjJajl .-< lit <\^ c_ojo»jjajj| jlui ^gi Clllj^aajllj 
^jjc. 4 «\1h<\1| 4jjill pjljjJu f.LjaJ La^JC t^gaLoul -iJ*Jl ajj Jj2 » l.iiiftl) j-a ^)^xa CllSj (-is . jUjoi V I (jjaolill 
( _g_3 (jjolisjlj ^"'*' ■■' 4j_ii^>j| <J_jia j_a (jjjt»aJI ^gjL-ajjll ^g^jljjLSJI (j nj ni'qll J idaj t lIl^.V. mi ftlb 4ijj-aj-aJI 
^J^a\ aJ^i (jjUjbul AjISj (J _jJajLaJj c«iXa (_pUa^ 4jl aj > nlj 4 Aj^*Jj .|pLJI t-jjla ^gjj 4-ajlall A f\\U\\ A mj'^ll 
ftLaol j-a (jjjSjtlu c^-JUjai^/l jjojJjS^jI cAjjill /j-al^ (jjU^all (JU-aJ -iLal^ cAj^^a (jiijniqll ^_oL cojJjjiul r"ljjVl 
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(_£.iJI CJJAjLoJI (j-4 Afrili i I ' ■TN "1 jj-ialAA j-4 4_j£jA <_ alUJj LaJJJ .<joUJ£1| ( -l\ jj-AjJI (JJA. 4£.Luaj| L HJ^ C ' 

. AjfLujjlflll ClihKiTil) jc pI'iViihV) *_a t (jj i afljjjl (JaI j-a jjjJaJl jUaiJ^/l I^jj ciJ.iJCj .ajjjjall (jj.'iiVn 
^jjlail jjjLS Jg-^ (jLS cj-akll C1i|j)jaJ liaj <jjjj.i ajajj (_£JJI C(_gjjAjjaJI ajjilllj jLuuiVI ^^j jl (JjS 
^—JA c^-lijaJl aiUtll (—3 U-^' La ' ^ >q "' <_r~*^ '*Sfi>*^' 1) „'•*• .' " ' " ) aj (jjiAjJoll j. i -s n jl La3 . .IjlaJl Jg-"i ,. , a. > aj 
Ajj-all ^J-"-^ ^-^ cAjaLjaj 4jLa.i Cllj£-ail 1.1a .ijL (jjiSJajl jl (_£?.jpj La-lJCj .AxjjoU ejj^aJI tliLa^ q >\<\^ JJ 
i_LJLaj| ( -^ 4j9j£ j-a jlill ejjJa (s-lc- CJuIjJaJI j g lajfl .a^-J"*-""' 4jAj-i-ia Ij > aJI P^cj (j 'Hi? c CIla*. iV<\1) j-u 
.(-lull ;»jul ^"Lu^a <x.iU3l La jj.il] 1 quo ^ LjajC 4-a.lLa cjj^lill (JjA c-iaJU ,. , uj <\*J 4jjMJ /gil «\ mi i) 
!/LaC jj.1aj (_£jjL*)}\ Ijiul <_SjAj J-">Jj3.ijl (jLui j-a sLoull j-a 4JaJ <JL=^)3I j-a jjjaIIj cjjloJI ,_£.la /jic 
.il.lcj ^ji (JLwtllj t jj^LujoIIj i jjjLvjllj t jjjjL^£JI .icLai .iaS .4jiLj]| (jjj-a^/l (JjjjJ Cijj ila *i ^ (JjjI ^jic- 
j-ax Celtic Aj«_JaJ ji-^J .AgJjLaU (-3 cJJ'^""!? 4-JJjJaJ' a^jljl uJ£1mjU ;»uill eLalscu T^-JJJ cs-^' ** /*"*• *^J^J' 
(jL^aJ^I ja3j . CllU^aSjll o^AbuLaJ agjjjUjaU 4,1 aj^ajl jjrng J c IjJJJI .ijiA j-a a^JJjJA (J^a*J A-a dllil-li^a lj.iac 

.jLliJa j\£ (jjjjLaa-aJ| (jj^llxjl jJ^A joj (^aC-I c$J^ ' " * ls* 

(j£lj .(J^aj^M ^j t_Jjil jjjJuJ*J a^jj a^lc- (JLL (JJ^JI (JJilill jJJ IjJj^J (_5^ -ii>?^ ^A*^' p.lja.VI j-« JajJ^JI 
cjjji i_$-i-a t*-^- - 'IjSIa Aa3 . jjJJUJjill aliajS M* nj (Jl*J-<i alJaJ Cp^J (j^aLi. -Ij^j aliaJ p^J-iJ 1 i ^>jl IjJJJI 
^-2 o^CjJI (J^aj^/l Clsl.ij.lij (_3ji 4 ni.Vig I) ai*J <£j ui IjajJajj c4_uUi. AjS-ul IjjSIjIj t jl^a^/l j-a I a£a ^ 1-^Jmi'i 

^J Jjjlll jLiJC-l (j^-«J CalLtll ( _ s -ic 4_jJaj3j ?rij-4J <— iil n'l^ *il^JI (JC- jj]?.LaUJ (_jUI liljlj^/ AjUoulLj 

AJJjjJa (_5jJI a-l*JI j fit'i j^ajj .aJj_^aa<i J^. ^-i>?^ (^ (jj^J '■ "' ^ 'W^ 3 U-^^'j ^J i ^lull Clll^i.^/l a^Ujjail 
I ■> «\"i7> ft A^.U UJI (j^ajaiil 'jj^Jj 'U-i^ j- 4 S.ijA.jx (_3jli=J <_aUiu£l (_jl t^, <\"i^ 4_j| f.llujaiu s^^u LP ujj' i iaa 
(j^r> «\J Ls^JCj .A ajjjjl jUjJl ^Jl Icjaj .iiaJ (_5^JI ^^JjiJl ^-Lojlall ^jjjjj) (jc 4Jj*jj AjjLows 4jljAj UJJC 

?-g-a3lc jjjoiiuJ AJjjSjjjjgj (_$^ll allajll pjj La3 cJaLaJI jc U=o .-igTn; (jjiull s^jA 
jjSI Uj i r-i i . 1 laj jl (j^-«J tft^to <j 4 lj<\-^ ClulS La^-4 t4 i mAj jb ^lijc^/l ^-i 4jj» i ^ ^aj c?.Ljji£ j^J 
aL«l J <m ^>"i jl Ijilil Aic ^jU*JI 4-ajJala Clicl Jalml ( ij£ cl^lj .(JjJaS.) LoiiL jl co^aj JJ^I (Jaj^aUa-u jl cIaUvj 
^—1*3 ?jjL^jLa pjj_ilx ^^jjujjaj i jjj2ljJ j^jjaj^/ Ij c<jSj1jjI£1| Ajjj Mini) CllUlLuij^/ 1 (JjS j-a jjx- jjl jj^C- 
t jjji (_$^-« LT^" J ***'^ CllS'V (j£ uJJ LajLoi (jllc IjilSI jj^J ,*-j|^l jiaJI jU Caixll j «\"l i h t\\\ ^Sl\\ j-a pC^I 

. IaJcJj jl jlc Lgjt-a >> Kiiin ai AajJ (Jl ajJJ^ ajij sjl^SI Cliauaijj i " ua 
jl£ La^-4 cUaJJjx ;xJU^al s^jA (_g_^JujUV I ^Lia.1 jlxJl jl (^A jSjjoiS-ajjJ ^-i Ajj^iJl (JjLoiaII j-a o^a.lj jl 
.■>£ iin^fl Aj*j ^>%JI U^^J '■^l>? i Ji) ^l-^- 4 ! (ffJCj 'jd^' fJLc ^^ia •>- a JJ ^ mUjS jLaJU cUj*_Ja JaUJj^/l I^A 
ialiajjaill <j^aaj jl i (jiuLaj£ll Aj^aSj jl i (jjij-aLaJI <j^aaj Ij^JJ jl j^-<»J c^^LiaII ^LjcI ^j . (j-aaj]L (j^alaJI 
j^a ("v^iotiii) 1^ iiiq'i ^^AJ-all ^Uclj .a^joJIj (jjjill 4_^aSj jl c<Luill A_^aSj jl irz^a&l) 4_^a3j c?r_^aall AjC (^Sj 
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4_jjjc. 4,1, mlm (JjJj-la jc t jlfLonjoujill (jjjo»all eL> Ls-Aic-j .<_Lullj jig-ill Ujb (_gjUiUJ La.AJc c.-xjjjJl (JlJuc-Vl 
(_$ill f -» -> *1 M pLLj i^j-^- jj '^Ijj J>ijjf b^-?"JJ '■^J^?-^ pjL*jl j-a 4_jj|)^ 6 ^* cs-^j "* j^^" Clila^l *<n<\H j-a 
4jl.niftll ^jjj UuJa IjjJaJJ aJ jljAjll jj^lj .4_ijjj]| lAjj.1^. -i-J-ia. j-a 4 j~> j m<\ll Cjj uu£l c<jaUaJ (J^aj^M LS-^-*^ 
jjlaaj i"n^ cijjgjl ^Loi cAjlgjil <~&J . (j^aLaJI agjLaJl A-a -ijJgJl jLaJl l3 J '"''"' °^'- c '' 'JJjIa <Jj c<9jjJaJl sAgJ 
. ULLai Aalfc IjjlS Lax JJ^I /Jl o^j*il aJ Ca^joijila (J>r» j (j^aU^aial (_3£)i» jC- t-j-uLa.^1 4j.igj ,J&- 
,~> g <\ll (j^Jj 'lSJ-^' /g-Jl 4_Lai jx jjir'n jl jS<\] jjo»Jj3JjI jLai (-2 (jjjxLaJl 4j^a3j jx ajjir i <-\ (jii^alij jl 

"111 I gjJJJuaJ Xl*J J& |_JI ^gjjni (jjjilail CIiAj cjjjjjoxll jjill ^jLp cc^J^ • Lj-mjj <-& Clukj ,_£.Xa (_£) Jl jA 
(jLoi Jj-liS i^yi ojji-j^a ajjoil (^ (J%*J (_$^ (J>^' (j- 4 ^La <_S"^ ' J-L)^ L - J-i j ' ^ ' ■"* t _ s -3 ^ ^ £ ° ale- CllL-aj 
. jjjjLaAj AjjJaA (-11 (_£jjjjl Jjata. Lajj ,, , «\ i aj jl£ La 4 h i nljJ ^\j^- JJJ .X-L-^all (JjjjJail ^)fxj > " 1J^ cjjo»Jj3^jI 
(JJlJjjaJJU (JJji^ /j-""! AiLuij ^ HW alfr jLaJjjj ajjj ,-^jJjJjjjJ^/ I 4q i ^ij LaJ lAa. Igj; tli JJJI^ &]j La jl^J 
(jj'l ml) CllLla JJC- |>JJ^ JJJU A3 (jjiijjoijljj CjjLaJJIjj C jJjlJ9 t>\j La (ju (j^a|j!lavU (JjJ i ^ JJ^'j • ^ ^ ^ "^ (»Li 
(jjjljaUjS jJ ^ajLoi j—2 aj Aa u) <-a3 (j-a ^/jj-^ A_1aJ j^j ^■^ ' " i J^ U' ^ ft " L5" 2 ^-i)"' W^-^ 1 '"' ""O LS~^' 
^aJ| c4jjall (jl AjjUjoiVI CllUlLoij'yi i-JJj3 La^ifc c JjjJa dfljJ \ 1 ^ V alfc (JjSj •■ij|>^ JJJ ,_s-lj ,-» i iaJOJ (jJJjLa 
C(_3jLaJl 4 IhIjIh <asLail aacj ^4 Igljonn ^1*j (jl i . >aj c Ijjj ^-i "V5JJ ^J>ia (_>"y pLaJI t"n^" l^jj-ajau IjjlS 
La^-aj .(jjiLill (j'n*.J (jl j^-«J <c-^ W^'^ => ^ AaauJajll e^xjjaui LllUljjaJI Aj2 JLu (JUii.^U (jjJtA^jj l^jl£joi jlS 
jj£j sAjfc ajj ^jj 4x-Lul jLSal jli c4x-L>_ilj 4jaJL^a LoU^S l^i^.1 j-a jjo»Jj2JjI 4-ljJa ^jjll (JLafc^/l tlul£ 
LaAJC C^Ajll l^i. ajJS (j<sj — (JjjJa CjSjJ TT.Jmrtll (aJSi jl jl£jjlill -ij^J ^3f^ (j*j (C^ 3^J^' LS^' -^-* J^' 
• a^i.lj <«J jj-aKjJj c^-lajoJl aJLtll ^j cLx»a jj niJ».J fg '^ r'liJ^'J "-^LljjaJlj cjAJl jlS 
cCllijil JljJa »(j ' «a3 cj-aall£ <ii.Uill t^jn^Mill Cjjl£ llua, c^j-Jaj^l i " 1 aJ jj^ll I^A j-a jrjj^iJI l^j 

(j^aj^/l ?r h ni t '< t%^"\ i in jl (Jbk^ll Ai.1 j-a f.LjajJl ?t-aall f.|j^Cj plfljjll ?t-aall a\jA ^ , <\ i n"i CllLulS j"ij1h LaAic 
^gj '*>J=>J lD^ j-« '^l>j' ' '*'»■" AJC cj-g-ia cCll|^a Cll^j i—jIa^II <jJa3j Auj . ^ j£ i nil LaJ^La jl£ lij |_gJJj 
i_jjLac sLaol (jn^r. ^UxLa clajoij cujiaLj cuje-j c^/Laol jLoij t j^|jjJj£ <sLvj ajJl Ai^*j La (Jja La jlfLa 
JJC- c^_a _ (jij_il-aj J*s nill aJ.lC (JJ-2 aiLxll jj Jj-^ jLxS csLaol (_LS ^^3 LajAjoij UUjJa Jaia ^jj .<C.Lo»ll 

• AJSIc CllLulSJ 'irlmrt JJC- crtjJaLi 
s^A 4_ii&.ilj .J^.1 p ^ Kl i nU pL}Sll .T^q ui£luui jLoijli i^ljft in; a^. i in i n^U CllMrlinrt ?T-aail ClsLg-al (j£j aJ 
KJji "Lt-jj i jLjjC-j 4i— lU^j t ^j^3~ Clljj uoa llj ^JJfll ClsLjIjJ^JI j-a <Cj«\-^ rt (_3JjJall (JjJa /j-lc- -^?>J jl aj-ail 
CiaJ i^il cLoij^ <jjal L^jLi Cm ''&\ LaAJc-j t JjAuj .4Jla^.l& ClLajIa «\ll aJA jli sLajla. jLS 4_j| LaJj .(_LaJj 
.sj*_ii ^_3 LoUj ("ihijj ^jjoi}/| jjiju ^-^-J CluA^j • j^)c- ^ji^J La^joij Loij3 4j ClLa^Sj .sjjoi ellalj ag.lS.'li <~t\ 
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. AjauJallj jlji ^1) jjj (_gjjaJI (jLu ft U JasLaJI t ~ni ^1) pjcj 4Ju <ojj <j*jj ^—11 jlcj 
c<— ajj^all (-2 (jjiLjll /»^J LaAJjs.1 cjjjeLaus jj-<ucj jJ£j if Jft"> ») jjj^all aJ£J ,_c.jj_iail n_n*j 4^j i ,n;j 
?- u iX3 O^S^' **■* "i^*i'"V ajjs.^1 (j-« ?T Ijjl AlLai jUajcjll jlJ-& u-"^)' t. 1 ! "vVir.j . s.l"i udl ,—3 .-< g ft^J ,_jl_ulj 
aJj . (Jl <v Mil) j^Ji c JJJJI jjJ '(jjjj^lj ^jjjij pJ (SJJI UJ^' TTjj^' ^-?-jM •^Jl*Jl (ffJC aUaJ (j^ajil c LgJ 4JaJji> 
^Jj UjLja !A£ji jju (J Je j-a IjaIw j£jj i\±z. <jj] Jl)j La llul£ (J^jVI L$ Zj*aLA\ jliLall ^Jj ^ > «-»J 
ajij cJLaJoll Ij ft 1 La$j j£j .Jajj^jaJI a_uij jij Ijiij^LaJI alfc Ijj |j£&j .^bbJall (JiaJI ajoil 4jIc- llilalj <3jjil 

JJVJ jj^-a^Mj H_JjJtJI JJSJ jj^iL^a^l jljji.^/1 <J>jj2 .^cLojll i_Jjlie oLau^/ jLiJax oLaul ^g-S < fll uiSlmVI 

(liijj J*JJ . La-"il 4_dc- (jj-^li ^ jsLoi (_£j]| slauVI (ji ^-A?> JTjj (J£ JAUuj . t _3jjJaSI jaj jLjajj^/lj CL-JjiaJI 
(jjllu 1 » i i ^i jJJJJl jJj^M (JLoijI aJ Ujil&j . <_)Liail /Jij ls^' ls^ •lH*'-?'"^ CSj-" 1 g- 1 ' a&j i hV I aLJ JjjJ j*J 

. Ja=>. j-a Vjj |>jj£ 1 oaj Aja^ill frU.nll ^i I^Lia uLiaill <a1L L-al^laiV CujJI ^1 j^JcVI j^j jjjjVI 

.^-ja LKjS IjaUuj c JJJaJI jj^l l-i^J CIujoJI jJiaJ c jljWI Jjstiall 4jjaVI Sja>VI J7jj ' iuuj£juaijj 

<-a^-aJI 6JA (j£j aJj . JLtaJI (JJJ (_>aj^/l l^J Ij-aJaJ ^—Hil Ax-|^ul (j-a 4_uiaJ jAalu a^jo»aJI IjftH'n (jl ^/jl igjlr. 
aJLul (-JI (jj^jju ljjl£ cAJjla«4 <_>£ -1*43 to^ja^Jl ^5>2 (J^aj^M jLaajjoi^/ ajjlc Cll^jUi-a ^-Jjl Ij1xj3 .4\ m 
?.lLJallj (—ajj^all jjijg-a I'aj-a JS ^j '•*>"' (JjiuJI (j-a s^J-la. I— il j i ^i) Clul£ c4_uull 4 1^11 ( _3 a^dniftUj . ^JJlmuI 
4_ailall Clil ng \\j Ca-gJ 0IAJUI jj2_^al ~lj i ^il) 4_cLa2Lj t-i^i Wj f.l_jj| (jjiLill o^jowUI jj2jJ11 (LJjjjSJIj l_jaij£ll) 

IjAjoiS cAJ|^. jJj j^j jA cjjj£ j^j ^gJI Ijl i r-ij LsaJC-j .glLiul pJ^jj <— ajj^all pJ-CJ LaAJjL CjjJJC-La^. (—11 
^—3 cu-^J j^-& W^4^ (j"-"'''l^j^j 'c>"'jj4^J t(jn.Mnu)j t(jjiJj_jj t(jjjji.lJaJ lP4^ CjIj-aS .JjuS ^-j\ a^_jo»aJI 
i ■ U iTii) (Jj^aljj • (jj Jail (j-a LSJ^' g'-^u J^JJl (_gjJi-<s sLaJU (jjj-^^i I ^-r'JJj • (J- u J" 4 '-?-j'j L^^i ' ^"?> (j-* (j^t">-« 
<-aaaj (_gj"t i^ill i ■ Ix Mill Jj^alj (JJA i^ c jj|^i. jJj ^)^JJ ^-JjiJl i_ulaj| JjJa ^Jc i—lj la II J^J 4-ajaj ^-SJj^all 
cr 2 LyiJJz&J O^Jr-^ iSjfi (Ji3 il '"'u jj^ ^-i* u^ <_c^ t ' *M '' a U^J <— s2jj jj^c- ,jJjI -i*Jj •(<4j J ^' ' . ?• ls - ^-' 

(_JjJI i—ulaJI (_oj3 A, i aj ft ^jjfc t^gjoijj ("mm '^Jj2 S-LfJ ?. jjll ?.lalll ^jifc IjJjll jljAl JfcljJ cAjJLuill jSjjoiS-ajJJ 
(jUJj ^gJI Ij SSdJI tAjjill liljj i^j-iC- aAjJti.1 f.LjJ JJfcJj •g lJ Jtf lal *— J-* jl K " 1 nlj£ J-rjl JJ«J Lua (jlfjoi^/l sLajoi 
lilJj L^j3 LaJ djJjil lS>^ eLiiu^ AJajoUJ-ail ^j-Jajj^l (_jJIj t j joj-> (jLiSi <ili. i^j-lc- JJ^J^L 4j_JaA CllLoU-aj 
Ijjj (jli ta^jjljjj la3jj .liljjojjj c|pLS ULoj tjjlji. (juoij i jjajj3jj| (jjoj c jjSjao j iA^aJ 'ajjil SjjajaJI 
(_3JjiaJl l3J^ Sjjiuva (jutij i (jlia -Igi* (jUJJJ-a LaAj t(_gjl£jLajj (_$jjJjl (^3 Qj uJJ*J LajJ IjJlS jjojj2jj| (jLui 
(j-a ^L^ t^ tf mi (jl jjojjSjJI jLjoi (_jLa_ii a_)_iiLu jjjouaj jJ-lil cjj^A^uJLjai Ijjj (Jjij .(jjj-u}/l (_>uji (^-Jl 
.aAJIJ^.1 jJaj>s tCllJJJjS J=jl j-« ^-JJjij' 'cs"" 1 -^ (jjjn^j (jl?^ ij"^ 'J^4i '"kl9 . ft " "S^>^' C5jJ^' j^Lo-a 
CJuljjjowi I «\^ j ft U^li " *^' J ~" ' . '» "J P'UjuoJI i ■ rt uj jjj a^ja»aJI aA\ ft Mill j^j i o^ ftjjj Ijjj pjjJ 'pj^l ls-^J 
jl (JlLj i (jVI <c-^j '^-i) 2 U^J (j, ^J ' «a p^^jj iJJi-<5> P-i^-j fLujaJl Clilj'i ml) (-2 (Jiai ciillJAj .Aiajjawi AjjajiL 
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jjjj ^jlj-jJall <_L*aJI r^LoULJI 4_*jjVI JUaJI (j-lc-t (jj jL'Vj 4_jaaVI CjUUjVI lijgij jjilll jJ*l>jJI 
<Jjtaj i_jjjUI jj-ajj '(lHJ^ L rL>^' CjLui ' J^J-^' jLui ^-^ ^0 a ' "J U^*'*. 1 '' U' ^-*) Qj) n> '"£ 4-*3 ._ «\ . ajj (Jl «\ ujjl 
LLaJcl cajL Is^jJuj muAjLoi 4-a3l alq^.1 mil (Jja» A-iL tUjia.j • ( jj^Jt* U*-fa> /j^ Laj^ J uj <ta3) gr.ji ajl 4 jHtj 

c((jjiajjjjj <-a2l LgJ'** i ^1) jLauVI (JjA. jl (aj ja ul <Ca3) frlljjll jj~v_i^aJI <_Lva. Lai cAjLoU (_£.lll (j^aauJull /jic- 

4 m,Vq<\ll *_JjVI Igjl n fi 4_Jj3 U-^J cAjtjjVI (JLtaJI 4 ^hu (j-a_Jaj . QMjX > njjS jJ ^aJLioi 4,1 ml m ,_2 LaAjl^j 

<La^)_iJal 4jujI t Clll i in <\ll 'tali. (j-a_Jaj cfoLaol <J£ ^gj (JJ-W j-« Cllliia. ajljjll ^gjall La.lic CIlJjSj) 4_i^alaJI 
4-L_aJa apaJ (jjiull jl£ c<-alc Cllta-Lai ,-3 frlijlVI ,-JI Lg-la <_)£ U^i a^lA* Aj^JjJJuo A^ljJ j-« (jl Jo* - Ajoi^La 

jjo»Jj3Jj| jLui 1 g J m aj (c-^l CIiLouaII ,gJcl ,~3 L_ul^aJI (_jl fCaXjJuajl j]j.laj| joj frj^ll JJ-^uJ La.lic tajjllj 
ejLa. c4JU> Clll i aj rt a^cS /j-ic .ig JJ fi JJJ>"'U LuL- (J?3 jal L)V ' JlJa.1 jl£ 1-iLai :<jfrLaijj (jl (JIjjui 4t,i<j V cula^a 

i_jji >■>$ u ■ ^la^Aj jjj*j IjjIS t j^Ugj ?U_ta.l hJjN\ i _ s lc- ts-Lall Jjsiu ' " >ja t (jUjjjl (J^Ua (-i l^jLiuj j-a V-x 

jj'i i aAJJ l_aJl£ (J^3 .ajaull ^gJl i-jJjSI jl£-a ,ji U^' fruJaal Ai&Uull <jj-*> > ^ll ^-jajoJI jjaluUJ c^J^suj c^^JJI 

^gJc-l ^yJ sj-all <— iij Ijj ?JL*JI ^jJj (jj. 1 ! ajJ] jL£-« 4 t5 -Ic'l jLja^s A-^_>« c _ s 5J jj*_jou Ja^a jl 4frl.Xc.VI (j-« 

aliaJ-uiS !>L*2 jXjj ^^£1 XiLaJ L^jLjoi) 4jja. (J^Lao i j i <aJdJ (_s-^l A_joi^LJI A_*jjVI <JLfaJI i_$|jj i (_5jl£jl_iau 
jjXlL (jjiJI (jj_^aa|^llj A_jjLs A_jjall . jj'i mil CllLla (JjS A_ilc CijlS La (J- 4 ^ jl (Jg mil (j-a A_jli c(4_3^LaC 
frj-all LAJ^J oXa*-a frLjaJJj frLjjoi Laj_uij I gjlc jjjikjjj Ajjlkill 4_ijVI jjK mj jjJLJSj . ^Uj^allj Cliuljjajl 
t *»j^~^l$nill allxll j-a ?rjjaJl 4j^a3 j_jj£jjj frj^J Cll|J9j£ll (Ja.lj jjjouaJ A 'igMlj . AjjJa^jl (_3j2 4-aj^i^-a ajJI 
L mj AjcjJill ^x-lia C£-JjVI CjL^aJI Ij kka,j c jLS-a J£ ^i L-ijjt-i .^iVI ljXa.jj *U mil ^Jl 4_^JVI .H,..^ 
^jjJajS ^gjc (j^aSpl 4_joiOJA (j^ajij cjla^jVI j-a 1 g jlr. 4_laala«a]| A.aq.a (JjoUJI ^jJj IjJSjIj i(— SSJI J^tLi.VI 
aC-Liul ^Jl jjaljjll Ij-iill (Jjajj jl i jljXiJIj CIiLouaII j-a ClAJua j£j ^ m<\; (_3jJa-ail tfrj-ail jj^-aJ .aJL*JI 

. (_gjl «\ . nil a^jJajl ( " laJ Lai ,-jI.XuI 
^gj t J^jj — aJlxll augil IAjI ^ gJULJ V AjjLa-a ^ Ia^Jjoi J_>Sj La ajj£l <£^la]| — (_gjl£jLuU i . rt uj (j^i.^i^ jj 
'ij)jLa«a 4_uux /j-icl /j- 3 i^^ Cllij .—3 jjj . (TnIjih jjXll (JjiuII Ia^Jjoi ,_j^1I lillJ r"JJJ C^JJ^I ^-joiLoiVI I (S K m 
^jJjJa^liVI aJLaJI - (a-9a. *ll-C ^^S a^j^a.j-a L^jj J_}3 i^g-jll .-» Wll jJJlj-3 jj .(jJj-aVI (_y>J^ '"n<v uJ ^ nU ^g-fl 
(ilaljl a SaaJ LaS c JUJI ClllXa.1 ^ <ial£ll IgjXlaJ CuJaaJ c<>ajVI ClAJ <^JVIS ^ ~Aj>lajJI tllUjJaLjll 
CllLiS-a ^gjc CjljlVjXll jJJ^-J frLjjall jgjlji /g-JC jj-ajall ^^ U^ 3 * LT^J •^T^> a ^' L*^lj*' ^^ IjCjjl jjill 
Lx.a I ^ i\hV) /g-jll c4_a!x-aaJI Igjlcj. . a «\1 o^XALail Cilia. LaJI UJ-^J UJ-^ 'SH^ Jt^' l ^- 1 ' «>J ■ ""> pii-^ c<£LaC 
jl£j C(j-aajJI jjL^aljJ IjJjll jli t^ h-sll aJX2 j-ajJ Xa._4All JLa£ll i^l^l <JjLa-a ^gj c^gjclj ^gicl CjLSLfaJ 

.(j^ajVI CoaJ 4jj-^ ^ «\ll 4 «\H'iVI Jaajjijai a^jljh-s f- Loj) 
J J Hill A-lai 'p^J Aj^aUi. LllUalijJaJl jC jj'X Ij CfrUjjall jjjljl /j-ic jj^JI'L^ c Ijjlll (_gjjaiul ^lxa.1 jl£ 
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La c <-_fijlLa]| 4jcL i_jjj*JI j\ mill agaljLs-a ^^3 Jj.1^.1 l-lfl&j . lallc- jJaiJI t(_gjjj]| cpjjj-a]| ag-allc. A^aLL 
aJ agj_a£jj .-AjiS <Ja-ajJal 4j| A-a Cajjll <-ia> .ij^j-a ,-li.L ^—JJ^ ajc cJjjoiLj-a <_!-^ <c^ aj-ajajj 4jj2^*j ljjl£ 
^jj| ClllJjK <\ll t Jj i ^qll c jljj^l iCj mil Clll g-sll :4_^aliJI a^jLjaiLuL IjjAj f^J^ c"*Jjliaj 4jj££ pJAli-« lj^>*J 
t (j ii a. Mill ^JJJtJ i"n^ h_jjjU|j . 'ig'nlj (JjjjVI (JJ^H -W*LH j^ tl ^J'"> " ' " ' *"■ "J t"n^ c<JLa_iiuli . a£_Jajl jJaSJ 
.jjjaJI (J^ajl /j-Aj *»jj ^^11 ^ pH J& '"LVJ^ ->^' *l>jJ' j*-^ '"'J^ "-Hj-^^'j • l -r 1 -^l '^Uft jAj tjjj > ^1 jl£ 

.i_jjjj| jIsljj f.Ljajjll 4^11 j& C(Jh<\mi1I (jjj-ou i " Ua j-a tjjjjjoulj 
4_r^jjll (_£ji-U c>^ll 'JA lD^ (g '""' ^J U~J •4-" a LvJl L^JjauJuj 'Wjjls-aj clAUilj cl&jjUa Ljajl 4^a> (jfHj 
(JjiLill ■■> !->■> rt jL^3 • JJL ")C- lilLiA ClljlS (jJJjall (jiJv-A j-a-Jaj . (JJJJ-ki Pj-Jj /a *IJ "^ pJ-J ■ (jd-jjl (j-a jLCjJ 
j ■s^ll ajj. Mir. ,—11 jj-aJJJ (jjJSJj^all (JjiLuI jL£ (j^ /j- 3 ' J)JJ"^' "JJJ- "ir. (j-a tj_u»J_a3Jj| jLui ,_ 3 t jjjjj-iill 

. ^jh<\miiI jl ^a^.%) 
*_ij|jj]| jJC-j cLpj^C- Ajj"i„ mil 4jqj i^-ill 4_jjUu]| (j-aij LlaS lili . lilli j-a I-IjIxj JJ^I jL£ Ljajl aUaillj 
<j">Ij j-a aLui ^jJk i(__^aj^/l i^g-lc- ,■>$ Miq'il IjJjll L$J CIljj ^g-sW <JjJall Jaj La jli CLlsLoU-aJlj <JLtaJ] '^£|jia]l 
aJfcj C<—aLaJI al ■> hll i ■ It mi (jLai^/l (_g_gl i n flll ^j-S f.L>2 . j_a£JI ^^A Q^^ mi (J£j jl^-a Aj^aul ajaj mi! CllLjljawi 
ijr.Mi pl_a> (_5-Sc-I j-« ^-jii c£^JI ^jIjoiaII ^jJj • jJ-lil 4_iLi.WI jl^joiVI ^g-^ jj »l)^ftll JJC- s-Lonllj JL^>1I 
i aJla-aJ IjjJall ajij .4jj^> Mill 4juj^I JLtaJl Ijq uSoSI jJ^JI jj uo^Lajl ajljail jjJjJJ^JI jj L «\ fill aJfcj t IjjJall 
liijljlj <-_aLaj| al ■> hll i ■ Ix mi jj_J »lhi njS jjJ-a*Jj <ijUajj «_Aia«a]| aLjS laJ i >>1 <Jjjj_Jail AjjoiUjoJI jIjJ^/I 
(jjiLill f-^yA jl^J .Ic-ji^ax Ut.mi a^L^ajJ IjijC- jJ-^l 'i^-l^l L> '"1 ' """I 1^* i^j- 3 ' jl*H ^-t^J-^I jj'^j j^ 1 ^' 
("CaCiqUe tiLuS" ^Lua^l a^^L <jj^aJI jj„^rll ^ ^Jjjjt-aJI) ^Jcl jAL£ aA^ji jjlll t jjC.jJjna.JI 
4_cLa3Lj t .^j i ^>ll A_cLa^. (-JI jj ajjj jJ^-ll J'-r^l • (jjAJI /j-lc- jj "J^H (»-A t jjJj"l miIIj jjjaj_^all sL-aCJllj 
I^joi a-giS jjilL jJ^ll cu|^Jj£llj LoijSJI j-a jj2kj^-ail ClllfcLaaLj t jlj i ^>llj jlilu ?r^L*JI Ax-La^j i joJjLa-ail 

^jjj ^ alij s-Loiill j-a <Ja ciulS cLjU^.Ij .<j-aLi. di^a*^ (a-3 £"!ijVI (*-* ^ j "j "^ ; jj^^l-; 5 ^ jl CjIajSjI ^gJ 

ClljjlS^all ,*-aao aJ^J t<-^' LViH' l - j 'JJ^ A-C-l-a^ • (J^auijl j^-ajJaJJ j^J jl^J '^HH-^'j ' . 'JJ"*'"' '^^-^^ 

?r J i r-i\j La 4X-La^. ^-2 U^iu ?c J i ^>J jl <_aLijl al ■> hll i ■ a mi j-a (j^i-s mi! L^j3 j^-aJ jl£ Sjj^C- (_3_>ia lilliA 
jJlsu Al jl .A_jJaj-a j-a A_j|^jI U-Jvia i . UjJaJ <£.La^. ^-1) (j^aJj-a JUa CIijjjj (j^-aJ jL^S . Ic-jij^a* I i ^tn mi 
.4Jjjca1I 4_jLaaJ Ljjll aLajJaJ^/l /j-lc- 6jv_i^.l pJJj c^jjjoJI LjJ^jit-a ^i.1 ,_2 La 4x-La^. /g-lc- Ai^j^a La ^jr-\\ mi 
j-a IaJjI^joiI LlllcLa^Jl /j-a^J iLjJ (j^xij-a JJC- CllLajLt-a lil^ULal j-a ^jj-axll <— a_oiJL JjjJaall f.lilal aJJ jl^S 
jl£ jJ-llI JiJ^I sLial jl LajJ U^J ■ jlS,>,iUMij^ajl (jjUjoiljaJl j-a <J '(SJ^^"' (_$^l Ajo»aJ (j-a^aJL 1 1 >>■> J I (; i >r> ; 

. jajj-aj^ jjjLoj LajSI ^-i Cllj-aJI /jJ*J 
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La eljaJl (Jja. 4-y'jJ i£^ J^r^W *— •JjJI t -^jJjJjjaJ'i I a&Lajai La£ c4ja*gjil jxjLv_a jl c jja_)g-a]| (JJa. 
!-JA. jjjgil SjU.miI 1.1a. jj-a^-a ljjl£s .4 «\-*> t>-i jjl^joil jjSJj-aJ agjl jJaJ jl£ c jjjjlaL) 4jjJa& /jic- ^JjLll <_Jj3 
jl Ca_)ja.l 4J2j 4Jaliaij jjjjaj ljjl£ .4_}2 ag_ioi3L)j (jl ^>a.l IjJJ JJJ^ V liljLuJI j-a ,_£j-a jj) -s j «\j Ijjlfi a^jl 
.-> H» rt Jajoij (c^j . 1 jWll i_UJ_)-aJl j-a jjAJaj-ail /-Ja g.1 Irslj i_ljjc j-a jjj"^ mj jl c jjjj^aSJ La q nSr. jjiji: 
eLuUJ jjfLowaJj . (Jj,\iVi«\1)j (jj i ^i^j^l) jjjJiL aifcj c<-al*JI 4__J_ia»3l (_p»jl /j-ic- Qj^Jt.-U ljJl£ c<jaijLail (jjjSJall 
jj3.1$j IjJlS .AjjjJoj Cliulii ( jjKu a£Ju (jjjAUaJJ jl) (j_alMjj .SjtU CllULaJU jj-ajJLj jjJALi-ail jjj (j-a 
(-ail Cliuljjj, 1 <\ll j»a ^)J_)__1_1I (J>r> J (j_a-a^ijj CjjjiLUl IaIjUjj jl i . LaJ /jJul Cllljj i .-Till ljjJaj*J jl ,_3I £-Aaj 

.A4JVI A-a ag-alle aC-ljJ ^Jic ^Jaila-all JjigJI <_£ l&^IaLiiJJ 
t-Ijj^/I allfr ^jJ PjL^iaII i ■ it. miIIj cljjJall i . a. mij K—aLaJI aLrJall ijt.mi1 pJJaVI ^j-L^I l_u£jj]| qj&xj\ 
. |jjjaj-a jju aJ (_$iJI <_fiLaJI al t hll i . it mi (CI l jjSjiall a&j|.la.l ?- IjjL) jjJaJJjJ ^JalstJI jl£j . ( _ s j^oj$\ t " iaj 
JaJJjJ pjj 1 ^><\ll i ■ U» Mill jL£j .^ ujjIaJI Ajuj^I <Jlja_ll 4-a2 /j-lc- lj-kilc- (jjJAJl ajljulU jjJaJJjJ IjjJall jL£j 
jl x-aj . |jj| bboilla j£j aJ (_£aJI <_aLa_ll al ■> hll i - <■» mi lajj^lll j-a (jjoljjl i^lp\ jl «1*J > " 1 ilaJ ^^all r"ljjVLi 
Clljj ja ;ll (JjLa> j-a UajaAj Djr 1 r-i t g.l<\ Mill JJC- ^jfiLoi I ^ ijaau jli C(jJaj^/l /j-ic I-IjI (J^-aJ aJ ^"IjjVl &■!& 
^jjj Cluujl UjiS - ?tjjJIj jlillj cClllj£j£llj Caj^aallj cj-akllj t^jnftMill jj • ( gji "ill alLtll ^jjj (_$-^ is^ s^j*.ul 
.^jjj^JI j\jjjil£j (_5jljjjll aj 1 o'qll ,_^Aj ''Sf«J*JI i-llljjl£ll jl cljjaiSj^/l J*3 LaS c^jaLjll ^j-ajoi^l JSjJoll I^A 
ojjXail a^jWI jl taajiail CIuj jl c<-_aLaJI al ■> hll <J-iJJ ClsLi£j£ ^^S ' " ' ^ ■*"«■*■ I ^^Jlll 4 j«\->'ill r*ljjVI ' " n <> ■ " 
. A.\ «\, 1 n"i jj^ ^gi Cllljl<\,Mill ■> H< rt j^lj .ULvi.1 i 1KII Jji Jaia jl CAjLaJI (JjJJI jl c4_ilajll <Jj|3^l jl '*>JJ^I 
. ^-jj Mill aluulj i_yaj$ I /j-3 <_5j^' p^J-^?^ ' . >j '".' ,*J ?• * L - 'Wi>^ iH^ taLajA I ljJJ*J pi ' J-iw La£ ( IjJ^I -^J^ 2 
J^oaj c<Aj2ljj t j^allj t Cll LGlij^ I J^ao cl^aiaLj ^/LajJu Ujj^L^)J t(jn«\Mill :<xaAl J&] ul£ j-aallj (j no Mill j^ij 
j-a_iiaJ djl_^a3jj|j . jj_^a3jj (c-^J t jj'~i ' ^^J lc-^J UJ^^J-J^ CS"^* 4 (Jjj<-AAJ j)/^ij LaAIa£j .4jj^ iTiiI Clir)jXj| 

.CjUliVI Jc ajiaUJI 

(Jj 1 ^q"lll j-a (_gjj.ui.flj a^Jj^. j-a ailxll Ijijj^a Ijjlll jli t LjJaaJ jj^ ff. V <\ 1 nil j-a J^jSJI jl j-a aXi_>j| /jic-J 
jj"l^'ijLA (_j^j_xy jj-^. ^^.jl^jjs^i I aLa LaXl*3 .oXaa-ail CllLj^/allj UjIxjoiI j-a Jajl^iJl j-al_uij ^-JJUJ ^/ 
^Jc (JJoj jl J-j|^ j-^-«l 1 a^a-3 . ?■ La_ui^ L "4_alj£j ajjUla" (_pajl j-C- > : 1 j£ i ^ ^ * aLc i_$JJ&\ <— iLjuoSluilj 
aJL*-a]| jjS'V ,_J^ IajoiI CllLc-l <JaJ^i. IjJjll (_$jj t jjj^illj tjj^tlllj t dll 1 aj «\ll (j<s Lj&Ua o}^-*^ 4 J^ >-— ll-^l-^l^l 
JJ^ll jJJ A J H ujj rt ciilLiA IjjJulfc jJ-llI (JjLuI (_>"J_9J » ' ' n "' ' "lj jl^- 4 L5' c? 2 ^ '"> '"" J^ - ^taji*-a — AjjuII JJC- 
^gjj .|_5J^.I a^Sli UjJ Cjfvjauil aJ t Ajjill j*j La ^j jVI /gJai Cliaial j_^.lj (j_aiuJu (_$jl <ijx-a 4jli .(Jjistll j-a 
.jlj-ail <— a^U S(J-a c<__JU^a Aj-aioi /Jlj^ j-a J£)^J jj;"^ 'ijlA ,_5-£Jjl '*/«-" LP UJ^ "'"" 4-ljLv-a 
(jJaj^l (_$jlj CU-J^I lLj j 4_iaU-a : jjojjjijjl jLjoi ^—3 jlj-ail lilJj j-a jja_j c<jj-a'VI j-a 4_jia-j jl^ uSlLmVIjj 
(_L)kj jl£-a tal ■> hll «_JajJ jl£ i " Ua t Qg^ll jlj i jljil jjja.1 a^ij JJJC- cjJjSil (_fjljil (JJa. cj-aa.'.'l f.LJajj]| 



' W^' 1 jjJ-^W -Si'jj- the delight Maker. 
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<_giJI JJ-liil cClijjfLixJI dUaajll i " Ua <Jj]I 'UiW-^-*-^ A-jJaj-a tejj fi^tl ojLa^aJLj jjjiall (_£.iljJI '(JjjJ^I s-Lall 
jbu^all i . U» mi c ( _ ? cli , ^l (j'n.*."i '"n^> (JjJl cjLa^JI <Jj2 '"n^ AjoiIaII c4 hj mJl 4jUIjj1I ^^i JjjLiJI jj^JI _jaJj 
t (jJJJLa^Sj) n\ t ii ("1 j^ /f-o-ui jliLa Ajlj ej_iibwj . Clil lua 1) p*Ju >-^jj I j fill JajIjA v"i 'il£j . jj.V'i m,a]l p XXJI 

.(jiJUjiJl ialui dtp. jJJfcSI Aj^HSIj «j-a]l Jajjoi 
U^Ijj JJ^I /a mJaJ) JaUiull jaj liSj-a eLajoi^l (J^aaU Cl> n^r. cu|jJj£llj LaijfUl jj2kjg-ail TJJ^gJ Jl^- (c^-J 
V ' . w '"" i^s-J^ ^J> ' ^V I ^ JJaaJl <Jj^ '^ | i>*Jl aAjL^SI (j^ji ijjli^^ (Jl.^"ijin'ijal) (j^J • O&mJy ' **- ^J-* (j-* 
jjt <rf-»M J-XaJI jl c(4_a^jj]| ^i La llui ClsLaKll Ai& LaJj) 4-IjaJI '.'J *&\ J^> L&- 4 s-Lajoil JpUaL ^JLu 
<_£.laA jac- J-r'J Uj' j^ ^' jjj^W UJ-'rHJ^ J^-4 'l>i)2j ^jJj .J jg a\\ 4jL£ *_jj jl . ^iLuaJl t t n <*rtU 
4_a2 (J _k- (jiuju (jpLoxll jj JUL jl^j .4 n <>fl JpL«»x-l A-j tiL^ ^jJI j-xaJI <ajJ\ 7^y-^> ^Jj > . )a L > ^>j 
. j_u»jj2^j| jLjoJ 4 in, viol) 4ail «\. Mil) 4_joUa3I l^i_^ajj <J-kj 4-<^i-jJa 4_jjl£^j 4_jj^a> 4_jjS i^j-Aj *£l.ij-Mul ^" ' "J "*" 
t aJad^Jj 4jt_uilj ClsljJak AJJU ,, , uj «\J jl j^-aJ ClljjiaJl Jj^jiul (ju^jll I.A& (jl j/s a^JUJal fuVl J-^ taiUalj 

.*&J1 r UL jJ t> r«*&> uiuil JULVl 

\jjJa3 (_gjjr\'il ^^LjljJjjjJu Ij^jj^. jJ-lJI 'IjJ^I (jl^ 'Jl Lafc Jf.LoiJj t jjJa J jlA ^JJjiJ fj-ail \jLi LaAic 
j^^ A^3 .a^_u»aJI jx- A_j2jj11 JLaoj^/l j_a P/g-jui ,jJI Ij3-^?J >13 cLgjlAjoil jx- JLoUj ^Ijj Jj J^ ^—ll JJ-"U 

^^J 6 4' U' ' J^ j ' "^ "Jj*' "^«-«^ /<i W'jlii^-^ IJUtuil ?t J i <ol jlj^ jl" ^-£)3 j-« (_5j'j^ J*J ' j^Lli' ^^Jj^i 
t jj^a J jlA CllLajl*.* ClleLi. . jjJAJjlA ^>JJ3J ^-3 C J^j)j ( ^_H1) f.Lajoi'il (jiaxj La^J ^^ LsAifc jj^^LJa j^aJI 
La^jJjS (Jj-^. lilLiAj LjA s.La_ui^/lj <J_JajC 4_ill 1 ^^j, 1 ! \ ClljlS 1-ajj cjj^-S IjjLvi j-a jJjLai j-« t l-AjS^I (—3 
jl vl^iui c^Laoj-J jl c j-i-JJ L-aS '|j)J-3 tajjl a «\ll j|>^ Jv-joJ 4_lj^a«<UI (j^aj^/Lj L^jj^. LaXifcj .4_j^alaJl 
^ji Ua^jljJJ^I ( ■ u£ ft ^j s^JjaJ (-i jSI LaSj . tlljjVj^ll ?-ljjlj a^JuuJjuJSj jc (—kSjlijai iiiljj <_SvLkj t jjlajjlA 
• A_ijj^1| (Jjl i «\lu (_3,W,"n L<u3 jj-ajSLsj jj Hq^."i ^ I_o_£1jI jLS '6>^^ ClulS I^j^aIj ,Ji3l Cliujxj^all" : jJaiiilj 

ciilli CT^- - Sj^-C- ".Aj^-a^/l ?.Lajail Jj^. a^j3jjt-«i -< lit rtj <ja|^.j»ajj£JI aAjl£al ^^Ic Jj i ^r> II Uau>*a jl£ LaS 
IjjtA^. Ijjlll jl /j-X- 0^-^ J-4rf U' ij^-*^ UJ^?^J'^ J£)^ U^ '4JjJ_a<9 JJC- jj^J jl j^-*J J^alijll jl A-aj 
4_iiA^]| 4 )£ n)} \j a^Jj^. j»a (_5^Lall aJL*Jl jLS Jajj^i. l_aAjoij jJ^Jl i j£yi.LLall aAXAJ (-^jliS a^JlLaJ agjLaji*»a 

li_Jalj (JjuJ O^J •'^iauJC-lj '^jj^ LkjUJCU UJJC- '— i&j\ i in jl j^-aJ IjJJJI -1JC- (j la II 4_^a3 (Jj i ^iUj jl 
lAAaJ ^^lll Clilil^ll lajla ^ jIjjjjII i ■ a uJ aJalJl <— Sj£ jj i aioJ Jj^aal J^ LaJ l_^ala jjj2lj!jjjjjJ^/ I jl Lajb 
Cjjjjaj'yi i-jJjlil i jl£joiLlj| aA IjJjil aJLc- pj-^J t^-' jj> "0*0 LfcP-^ (Ji>^^' (J^H'Vtj j^tlill jl A-a3 •pj-JI 
^juA j-a 4 qfo-s t\\\ oj ji^ll CllLfcLa^JI jl jjfc ^jLoJI ^lijfc^/l jU t jj'l nill CllLla JjS IxiS j-a Ijj^.La jjaJI 
AjoUaIIj cAjjjiJI jfLiioifLajjJ (-i cjSUj (_$^lj (^i (_gjluu^l Cliuj_jia|^xal j-a c,_g^i.lj jl <LjiaJ cCJj^ajl jLujjll 



^i tjjjll »U. (jjl ^ Jja. (jjj^jljjjjliVI i^ljjJij iaj jl (j^Prehistory: Eastern anasazi J Linda S. Cordell ^ jjljll ^Handbook 
of North American Indians, Vol. 9 °jj^ l?'^ Alfonso Ortiz . 
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Xxj i \ V » » ,-lljji. ta^JJj^j ^jiLai A\ ni'i <JjJj La£ t (Jl <v, mi i) (—3 Us (jl-S-4 (j-a Ij^l-^ 'jrA^' jl -^-* 2 ^ **"*J 
<L^aljJ-<UI 4_Ls^)3l lillj ^A a^J^aJfc (j£j aJ LaJj .<jJa-alc. <J|P >-* 4- IUmij j^uj (_5^'JJ *!?' ^"^ 'I 4-mUajI JUgjI 
^i JjUail <_S^j ^ (S aKjJ ^yjll djjjflllj IjJjil 4-*J jJJ ClslgjLialli .S^jJojuiVI (^k CllL^aj ^yjll i_JjjaJI sLaoL 
Jjaa . ,— <U*JI (jjjjjjl qa (Jj«-4 j-iS f'lij (jc- ajj IjjjjI Clsulia* (jf^Jj . Jljaall qa p,— i£j /c^jj t A_ij_^iJl <JjgjaJI 
^gjJajjVI ^gi tjjJaj _>?*^ l>» lSJ* *^ ^-** Lgjlojj^l all c^j|>a. jjjj 4oaj jgj jljlol tJ J& ,_5ja ^i jj^LuVI 

jjj.laj 4_Lilil 4_pl£^j]| A_ij|^1I Ijija* i"n^. { jjj^a.l_j <iJa& ^ CjIuiIaSI a-a2 (_jic-J CijJjS J=>jl <Jj^ AJauouiajl 

.gj-iljll 
(JjijU /j-J^ jl^-" 1 U^ ' LfcH^' (it)-" 1 (Jl"*-" 1 <c^ .jJUJI ClsliJ 4£.jt\-\ a qa fj^. IjJJil jl Cliliill eLalfr uj^J 
<JLa_il) u-AjLoi cjLlljj*-* (jUjJjii. (JLJjjS 1 i ^>jl lilLiA jjl^j • IjJJ i " n <\ m l.la> A_jjjS 4 ■s^l jj aj£ju (JjijjjjSjj 
(jj^Jl UjjJall (_gl c<j3u 4 a^JJ (jj aj£j <\ llj . Ijjlil jl a]£jj cra^jJubu liljjSjJUl t_jjj^.j UjLoiIj rej_iilxa liljjSjjul 
^gJlll C(jjjiLlJ cej-ufUl ,_gjji.VI IjjJall 4_jj3 4^ ('(SJ 'I ( *» i «ajl t^-jljj m t-jJjX- i_lj_ia> t (j n oj ■> 4-JjS /j-3 (jj_iij*j 

. jjic «_uiUll (jjall (J CJjaJkj 4 jUuiV Ij (jIuLajfUl (_gj^. lg nht rt CjlSiA I 
(jjja^jjjj jjjjV I 4.<\g,fl Clul£J cl^_ja»ij 4_iill CliL^gJ -j£lj ^jj^iJI i_ijjaJI ^^ jAjjjJI i_ij«_jui J£ ClulS jj 
4JU -iK"n J-* lillJA jl£ tjJUlll 4JtL J i aJJ i . ix uJJ 4_ujiaJlj 4aJl, a, ujjl (_^JaLl<UI H mj ^-3 cJ^Jj 'JJn,' U^-^' 
ajall liljjSjJUl jjj CL_uLa (jLuij i jy Ij ^ j^ jjjLoij t ^"n mij£ (_gj2 ,-i ?.^A (jla*jj .(JjujjS I'ljimi l^i. A ajja ^ 
jl oKjj jlljjfl 1 ' iaJl lilliA cIjjc- ^juI AiLows (^jj .l-aj^lj i\jiy^ij 'Ijjj 'Ijl tijLui ^ 4^)*^' Jis c^gitll^j 
.Uiaaj 1 1\^ i ia«JJ LJaJl jUaiJjj ^j C(Jjjjjj£1I 4jU jl jJUJI 4jtL jUaj|jjj V '/jJj^l ^*Jj ^jj^' ^*^ 'U^*^ 
.4 qn-s ft ClllilaJ oAc j-a j_a^JJ sjUJC-U jixjjjll ail*J fj-ail J^AJ jl (_gjjtAll j-a cIa^^j AJtlll (JjjLoiI (a-JC 
jLaKjJ jLJcLa^. /j-i^) P^jl-*1 <— a^ULi.1 j_a pCj-il ls~^J ,l ^^ j-' 1 ^ j°*"' _>^' ^-J>^J' jl "SP" UJ-SJ ' j^li 
^jli*JI j-a IjJ^JJ (jjjJaUiuj jijjjjll jli t ( ( _ g £iiSLjlj.ljl lU^ 3 !^' J-^- cJl ' ■-""'V I (gj Ajj*. i a jl-l^J -13 (jjJjj£ll 
j-a jrjj^iJI Jj^. A_^aliJI l^jLlii.j t4 m.viftll JLfiJI j-a 4_^aliJI 1 ^ r JjljJ <Jj3 J^ 3 . tlliV ^a> (^j ^Laia 
aJlfc eLajl j£ ^gJ (jjiljll (_^Ajjj '•1^?' ^J ' a jLajJalj . jj Ihul '^J-aljJ J^l-aJ (JiilaJ L^J-a L>^J ' '° ■"" aJuul 
aAjjX^aJ (jLskjJl - ?r-aaj| 4j^a3j j_jj-a3jj ' -\f?- ajoijx jLajJaJj . (jjijxLaJI 4j^a2j j_jj^a3_)jj 4aj|jj^. ^ujl _jLu_jJJl 
f.Lo»jllj i(_y>A mi - ^"! <cj2 jjj^Jj t^ Soaa II 4_j,'iKll A_j^^.^/|j f.LJajjll jjjujll jjAjjj c^jjai^/u 4_JjAXail AjjUJl 

jjill (_gjjJjS 1-^ljJ -\j U^ t£^ JjJ^ ' a j > fl& jJ-aao c g. jj ti~i\\ j^J-ajji.lj ^.l^jjoJl j^jjjl liuJ alAi^/l CllUali. 

jj mJJuaJI LAj2k_^-a LgJ i^^jjkl) i— )j la II ^-2 jl£-a J£ ,_2 t(_gjill s^Aj .(j^|pl (Jc-I (Jl Lajja-a l"nin j-auij 

. Ifruij eUaJU <3alaj i - n-s ; <J^=o Jto-all aUsull Aa.1 iku VI jLajJa! 
jjj Ijjlil a.^ n'qj jia. ^-33 .AjSUjai <JjjLujJ 4JU^ U^ j -4 *aliA S'i^s- 1 ^ 1 ^-3 """j." *'"'" L>^ j-* pX^jjl (a-JC 

i_^*jIj (_3jjl (Jl, a. mi il jl IjjIjI uj^J j^-^ (cAi Ol^tJlAj Q^ " j^ c^iW^I f ■* A V 'lSJ^-^J cs^-i k * a ' ■ ** '"" 
a_jjI .Iaj »j^iy -l^lj /gji mi pJlx- jx- IjJjil i"v'i ajj (Jja lsAj •'-JuajouJI sXA jj„ 1 a£au (jjjj_i£]| jli t jq > >— ■! 
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I . O »J Clll^jl SaJI (j-^lj . CllUjJ-jaui A_ Jjl j_/i j— la id ailX- j_fr ^_gJ_^.V I J_Lujjll l—lj* X ilsl aJJ t Cll^/jl "S ft 

.JaLaJI JIajV a) *n i o «\ II lg"i-^bao c jj^jljj jjjj^ I 
j£. 1 Ja J l$J m]j4 (j^y (j-ajj^aJ jijJjjll (_^ Aj (JjuJS .-XoljJa [y\ jl£aVl iil_pJ c4_jjjfL<s 4jU jj.i 4Jlij .J 
4_jL^l CllLolc. Lgij^ajJ jLjjjII CjlJJd* fl jJJ ClslgjUiull <JJUJ i_gjkjal\ (j-aj . agJJlp (Jjj^al ,JI <J_aj^aj]] TtJjlLa 

(j-u ?,La> (_$aJI AjLiull (_jXa <— a^jti jl uj^" 1 ■ "J (J-Hi ** ''"'^ " (Jt)-^ "ASl3^' L ^JJ-^J is-^' i^AiXsl) (_gjJaiu^l 

— 4_xjLaJl A^J^/l a^u*2 .,_jjij| i_s_aiaj| jjc (J}3.iJJ <c-ul CjlJJii* <ul j^s jj.W'lfl jJ^J]_aJJJij , ^ I .lao tajjllj 

ij^JI j_^ jjjjjJUl jJjJjjll XJC- i_$jJ^\ l-gJI J-^-iy <c-"' — \j-$' '(SJ" '"J *— a^ t^,.jojir,i) l1iLJjI£1| jl t jl'n MilfUl 
^jLlj^a ^gJI IjJJJI > : i* mi ,-iJ i ajjj A-a (jjjj^ul (^i <_£j^' ^JJ>-^I Clll «\j i nqulj . ISjjJu fj-all Ajajj LsAifc <_p«ajJaJ i /jjjj^'j 
,_jjj3l jj_J 1<W i ^ jj£!j ' j|>4jj4i (jSljS_uil (—Jl (JLjoUjjSJI aJ nig") x_»u Jajoijll (—2 -AjJa <-_a*_jJalj t(_gjj_ilj 
ajj Lo£j .TrjLaJI ,-Jl j uJJJJ Ls-ljc <-_a*_JaJj C(Jjjjj£1I jjj i_$jS^' /j-A 4_nJall Clilc-L^aJI (jl j-lJJj .(-Jj^Jlj 
i_ija_il (j^ij .CliuLull j-a t ajgJI sAA i_u£jjj (JxUj aUaJ j£- jjiajj jJ-lil eLoltJl al£ t^j-^^l ej^aj i_u£jj 

.4_i^aLaJl I ^^"lirl jjc. AjtL \j) i oq*^ caJj^C ^JJJaJ cLsjls 'iq* t\\\ Lg-allcj jLujjll 

(j-a (jjjia.|j cjjifc (jj^LoUl (jj^il /j-S (ju-^^' U-J^i t»>iJc c IjJjIj 4ju*ilu c^ojUlll IXjj Uatjljijiftl) CliaSjj 
(jluju t(jK mJjgUjaJI .t^V^^j (jUjoi^U AjjoUJU 'r"ljj^l (jl .4_^aliJI a^jjljj (-i Ijilil (jj «>^> SU Ij^jjj ti^nni^oll 
f-^yA (_>ajS C(_gjliij (_iij^a i . W mi IjJlLs CjUAuUJ CaLajAI jj^ jl iiljj.il jj^J • (J^J^ ' 1 " iaj (_>*Uj tfrlftnill (_a 

!_gj2 i jj mijt.j jIujm} JjJA jlS . 4aJL<uiul ajiaJl ^-i jjjW «\ll jKnill i Ac- A alia ^ ^JJUJ Cl&JJJ^ ' LiiJ^lr ' 
(jJiuL-ajSJlj t (JjjjjLjjjjI Jj-lA jXaIajI aiUul IX^j I-t; aj jl-^j • UJ >-ala oil jj-'tjjij j_u»J_jaJjl jLjoi (Jjx 
jlfjai^l a.jA2 u-i^j -' « ■-" c>?>i j- 4 jJ^iJ^I cr^" CLSJ^^ii (j^ 4 Lr^' (j^ 4 (J"* 4 UJ '"^'"u jj^ (jjjJJI tjjiu^lj 

.jajjjj! aA t(jib^l j-* 4£.La=k SaL; Jl ^Jj tli^la. tjjlij 
A-IL-a (_2 Ijjlll (jij j^UjjjS ^'lii.l ^2 .(-JUjoiI Jjl _4jo»Jj3JjI (jlui i . i» u) (_$[) (JLs LsLaJ J^-all j-u (_>«J 
<Jjl ^13 Ls^jfc C^ O^A aXC <_)ja j*\ J i n^ rtjjj o;u_)j aii ai Clujjjl j^ jlj^ (j^Jj ' JJ^C (JJ^LoJl Qjsl\ CllUJj*Jjl 
Aj^a. auoiL A jWti J^-^ (3' o. ■ "^ •<— iixj a.Vq'ij ( _ s _LaiJI (j-o)-^ ^ (Cltajll siilj Jllaj . Igalj jj'iJ-ijlm^all j-a AtLti. 
(jjiSia ajoiU t(_£j)jjjjja _oA ^LlJJI jg M ?CJ i «olj t (jj^a^jjl jj (-JLajjll AJ^/l _aAj CjjjijJU auoiU t^gjjjjja jA 
(J±l\ jg uillj ii_jjjaJI <JJ C(j^jLi auoib tjjijLa jA jIa-uiVI <jj!)ji *^ lajj ^jil j^uiilj i^Lsjjll jj^Jajll 

cjjLs ?r,ti^il ?t-»iil Aj2 pj3^ ci 1 ^^ jg <»llj idLpjja"^ lSjjjj^I ajoiVI j^j '(Ji^l PV^' (jUi*^^ *^ yr*i<T< 

CliL^aj Ls.li*a . AgJJ<9 i in CjJ jr. I ig inq'il IjJall (Jia. cAjjjJa o^JSJ liD^ U-i^J •'^P>- 4 JJ LS>^' ^-&W *-"•' jAi 
Jjkj (. , a. i in jl <— SjiLail JJC- j-a (j^J aJ t jjj. mit, II jj^ll A-ila-a ,-3 (JuJjjjijLj (j-jJI AjSjj-a^/l A-jaLjljjjjaJ^/ 1 



105 i_iL& ^ni-riA^^ (jLJjl IjjjLj -Gjj£ J^»i ^i j^jaiil (jl^ jjjjlsl ti^j jjj- Handbook -i Ortiz ^j 'Pueblo Indians of 
San Ildefonso J Whitman. 
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jlj^- jlujJI ttj*-^- is <o ' "j jjvS aj^ 'ill jjq i ^>r. (J^jj UtUJ ijc-ulJu^ j^-^J^Ij .'j? 1 * Of?- • JJ a ' " >j j-"*Jj3JJI 

. LliiJ (JUJ ' nj"> 
JJ^I pjjvjj !<\.ni<U tt i i ^<l j^sUli .4_^jj2 f.L«_uil ij%j& OJOJA sLojoiI A-jJaj <lLaws AJaLmJJ ill J JJ»*li) j^J ;J 
tjjjjcj cLajoilj LaSj pjj J£J jUjai^/l ^ he. I cjg_iil ,JI 4jjj| <jjauj jj 3j£ n 'jjJ' Cr^ "IJJJ •^-«J*J J-^'j 

.(jljjj cJJjIsjj cClilcLoi ^—11 4j| ajji ^>j Ig.mq'i iLVl Cli^jjJu 
a_a aa idVi CjJaJ 4_fajJul CliljjlfJ] Ig ml'i eLa-ioi^l jjjjm jjljLao jl£ uauujaj) jl£ cAJjjJa opAj iJJj U-i4j 

is i 

diajJlj CjJ-aJL tluHa jl CjAjJjJI Jlc (j-4 (jLS-4 <J^ (j-3 dUjSjl L_lS_^.lj .AjfLljjlfJI 4_ianjfJI ^g-jaUjS s-IajoiI 

4_ujLuxj jjJJJjJI jIjjjJI f.LaCJ j-a j>*-2j'j ■^•».> ■ ■' p-^Jl ll 1YO pLc (_3j .4_iaijLJI (_gjjk^/l jjLkjJIj Ajtja^/l 

* * ... •* 

j&j c jlji> (jLoi j-a C-Lacjll eYjJfc j-a IjjJj 4JJJJ j^J •jLajl /Jc- jlaJJ ,-iuiu! ,JI Ijj iJaAlj Ij^lj ja mil 

. (^JjjJUoi jin'ii j»j jLjjJI OJJJ Jj'^J 1 1) (_£jil 

Lajjcj . Lga2 jjjJujxj jjJI jK nnni'i^al) j-a (JJJJI Jj3 i"n^ cejjj] jjjjj\a3I jJul qa jjajjajjl jlui Clul£ 
(jjiull ^}i i"n^ t jj* i ^-ilaJl j^.1 (Jjj (j-a jlujJI jl£ c4Jjoi jjifr ,JlJl jxj l^c-Ljai.1 (juLi.jL9 jj j^JJJ jlfrl 

C(jj-aL*j jJjjjJI .■> H» fi aj/l i"l i ill J-*Jj . Ijjoi^/I (jl^jJI <»ajlLa] C(_3jiJI (JpLaxJI j£)X- CsIjj-jJI 4 n n W (^Jl 

.4jl^jll ^-i I_jjIc. (JUjoi^/I (j^ij (JjiL^.JIJ9 U^J _Ji*Jj3-iJI (ji-"i ' " '' i "^ 
Jju ■ij-igJl ^-Ju-i ^<— « la-aLaU ^y&\ \ja .1 i a) i"n^. tjjjjjjl ojjJ ,_^3 a^_uij^ Ij-«U*j (jbuoi^l (jl JjS La [)J& 
(C] l ) 1 H 1 aLc jir.i^-il <jJaUjj| ^jjj .<ijjJall liljju aJLoiaII lj-a^ij pJ !id^' U' J 1 ^ <j^J .ag.C-1 uaL\ o^Lcj 

^yjJI lillj (j-a ^/^j ("i'imi'i! ^jjll 4j£;iljjl£ll A i in )£jl 4-iIjjI jjoujS^jI ylui Clialc-I c^caall a^lcj (j-a Ciljjuoi ajjI ^*j 

,l{Kb ,-i (jjjj^ala^aJl jjjj "'.'«>" (^"^J' ' J^' W^ 3 i-li-ajj^alj o;_aJJI ^ Cj^u^ 
Cjjljj^l (j-a lijj ^."irt C^—lklJ aJLc- jLSLl /j-ic- *>^ 4_J'-^*J U-**J (jl J-^-iy ' 8 J^ JJ i aJU jl 1 1* i ^>ll jpi 
lilli b-J^JJ «i^*J j^-« j- 4 jjiaJalall (_jjlj ^^-^ -iaia c<_iAj-«i jjljJ ja-S Uji^ cJLtaJlj cCllljIjjaJlj 'f"ljj^/lj 
(^A a^aJUJ jl ,_Jc- jjj^a^lj c^-^LoJl oj^j cajjjll a>3j '"n^ j-« taAIAc j»u J£ j£. jjjjjaj jjuI - aJLul 

. j^.1 4-i^jS j-a jjt- 4jl£ jAjj I^A jl^j .AAja i ^>ll a^r^jll Aju^ll 
— (_gj^.V I l— )j». uj lb a^l Sja I J-^-^ j-*J .t-JuS ^-3 4_jj^a is^ J< i J^^- t*- 2 ^\"" J^d>i"' ^-Jy^ (j^ ^ 
(jj, H,"l, 1 1) a jjjjj^jl IjJJJI ?.LaCJ jl jJJJ jl£~(Jl,AMiil ,g i ^i^l ^-2 /jjjjjlj i^J^lj " . 'J *'? («Jl L>*tW^' jWi^ 
La JJjS tajjllj . jLjjjJI j-a ^*jl (Jl (juUj3^/l (-jJa^j .(j^aLiJI .t^Kj^ (Jl I^JjjSjj fiJjJa <gJI jC- al a UJl (Jl 
(jLfa> j-fr jjj. 1 ! aJU t IjjJj /j- alAill f.lAi-'il tj^lSjll (J& . (Jjg i oil lP4^ j-* Jj-kiuu (jujxLaJI Clil i r^Aj )Xu 
jjjjl t j\£ uUuujajl t aj£j aJ Ls^jc t t'n\\ (_jJj jIjjjJI aJ^ jl i . 1 ■> r. ^La .4_JjLs Clwi CIiL^slj t4 uiSLa AjujI 
Jj <X4jiJI l1iujI£1I aJJ^I tJir 3 tj 1 -' ** ? •* (J- i '-^ (J^^H -* a ^ a 'lH^-^ Igij «> i aJ (Jll LliliuiliJI sa^J 'jJ^ 

. Ig.T.ft^ Ijijl^. 
J£ (_jia .<j£JjjliJI CIuCjIjoiI (-Jjl ^yA JJ^.1 IjjJI <JUJ j^J t Ij-JjJI <JUJ l-JCjiuU jl AjfLljjlfJI CoSjla> 
ajLj (juJjiil (jnl-sj ' jL^xaJI L_iU^a3j ^jij .j'^JIj CliljLSJI jc aJJ*J '4J^?> 4aaJxa A i.n'i < \\l CuSj cAjaJA <jj2 
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tg-^j cs^^ 1 O^L)-^ - ^-iiij^ CliLvJUodlj .iSlillj Lajj Ljj)- 4 ']ji^-ul 4_2la* .lie 4 <\j-s ^^a jtji-a (^^ j-^-yj^ 

. Clij 1 ^llj (jjliu Ajjall jjjlaj (JJ^JI Qjj~*2&\_y\ (_gl cAjoUJjll Ajj^laJI 

<ljjalj /j-Aj '^J*J JA /Jl 4 1 1), Vq A AljXJi (_£) CaAjj^jall a^J Ujjj3l£ C liLljjlSjli . 4j J*j^3 JJ^I ' g rtg ^ (j^J '»^laJl 

U-^ (_JJ-J (j-« sj-3 JJ^VI <1jxa1I 4_jIa^ <_s-ic- <i-iJ <J-a*J (jl Ajl^il <^ c ' ' . ' >J^i j^J •rjj^' ^^H -^LjJpU 

(jJ^jJjJjjpjV I f.^A (j-ajj^xio (Jjtij j' <L> A ^ LT^"" ' . '">J ^^** '^!i • "= x ^' L$^-i$\ CT^ Pj4j^ j-* 4 ' ajLat-^il 

^Jj Jjjaullj L-iAJil LoLull jUjoiVI *La. j^a. (^ia ?4J)*a3I JaI tj-a AijxAll JjISII ^JjjJaall l-ixall l-iU,^I 
a_^JI A_ikjJ ,_JI (JjuJ c CliL-ajixAJI (jjS^jou co^jLaaII l_AJI 4_j^LgJl a^ja£)JaJ c j j_^jl jj jjjj^ I jL£ c-^ j— > j moll 
4-aj.J ^jjj qSIj t4_j^alij| pJ-gil SjLaC- (_5-Sc- aAjLfaJ jl) 4_gJ^I a— a aC-Ljoll ^j-i Jj-J^JI Ij£jLJuJ jl IjC-l Lj ml 
(.rtjJaull .-jLaJ^/l a^aUail ^Lu^aSJ Llij^ajJ agjJLp IjJJjJuJJj Ca^jfLi IjLjj j' W*-* IjCUaOjoil 
c,_jjjj| (Jjj Cliljijoi (j,n,rtA sLjaal (Jj_>"jl j-« ^-^"J^ (JjjLsIa iiiJ^)3 ^-sljIjj jjaJ^/ 1 eta. t ^ AV^ ale ,-i 
<L<sjlLs J-j^Sj j»SLaJI CIuj ^jjj gtiilj£ <_i3jj| .^jjjjoi ^gj 4_a&ill (jXajl <_£-& j=>A|>S (jl Uai. jLuaVI jJa < _jjiJl 
lill^ .lLa jl <j\j3 j-a sLjaJ aJ <a2j^s ( -^jJjjjjjj| 4jj_JaJj tAliauj ..-»g L <i (juiLj .-^"i* 1 ( *»i*"n r"jj (ju (-jjjll 

q>\ ■>; j 1 ^<jj .L^alc (J ■ -~^ <— ij£ *ij L^j »Li. (jjl (j-a ^^.l <-_ajju V 'pj-^l ls-^J •U j 1h' ^1>^ U-* >» <\*X «\ll 

L«S t jl f.l^JjaJI ^JjaJI (j.4 LA |j)J_kj| <JU ^lijC-^/l i A\ fj-ftll U^J .JaIjuJI .1^.1 (JMJ Sjjfl ?lljal 4j| (jic- /jjjjjl 

t JLa. <j| i^gic-j .|^3^ U^ 1 ^' Vg-llc jlc-l 4iLi« ^ji La 4ijjJaJ Igjlc- (Jx^a t<C-lji ^ill 4jJa-alc- AjLujj ^ rzjal 

.AjjjjJajJI <L^Ja]lj Igj pla> <jL pULjVI (j-jjj^l (^^*j u' ry^jt ^^ u^ 'lhj^ oa'^ Jj^.^11 jj=o t5 ^i 

jjj'lV <\ll J_Ja (J^aj^/I (^3 jJjjjjII (_3ji^ (j-C *ilx<ul ^cLjaiS .<£.UjI ojlxjgu ^J_^aJ >1^J giiiij^ (jl (_£f.\_yj 

j-* aJjxaII .aJL*JI (J£ La r>j ( _ r £l aA|;|jjail jjjoj Ls^jc. *$£.xL Ajb Ajlgjil (g-3 Ijj*-^ ^jjjjll <j^Jj . j^iKj^/l 

.4ij*-all Ja.1 
(jjjjj.aj.ui liljLs ^-jjaII (_5jJJj . jK 1 nj 1 o'ljilu a^JUJjlS jjj^jl jj jjaj^/ u jjjUjj jLujjll Iaj cAaaojJj ajjj^aJj 
jajxaj^ jjjLoi j-fl 4_j i . >a)< ^J^- ' ' ^"^ ■"" J^^J4 t—ajjjl ^g^jijjjjjj^/ 1 |jjxl£j AjljjJaall jjfc^/l i"iW-^ i ifi 

A_joiLlll (jjill ililj'nT uu (—3 l"nl 1 njj <jj3 ^^a (jilx- (_giJI jjjIxjL (jV>t3 'ch^j-^ jijl-j^u Ajj ajj . ^ A A ^ Ax. 

(--2 (JjijLj (Jj-^ L^jD_j2lj-4 (jjiij_uij|j (jjjJ£ i-. 1 1 1 CJjjou LsXic-j .jJjjjjjI j^i iri^ i_jLjS 6j_JoJ Xsu t ^). 1 or. 

4jjla«4 (-i '(jl>a. (jLui <Jj3 j-* (JIauuI ^jJj t ^ H Y V ale Aajbujo'il saIISJI ^j djjfojl ^jjll t(jjijjjaij|j (j^Jj 
tf.Lo»jll ClulS" u " 1 JjSfl .jjo»Jj3Jj| (jLui j-a LjjLsjI*.* i . U mj AjjJai-a Cjj^aLi. <2ljj clIiAj c IjJJjl jj^l t3|>^^ 
4_jaiLa»^.l (j-«j c4_jL«jS j-* i ■ IJ^J iuL 4J-^ C>7^' U^J ipJUaVl CjILmia (JjJj dlUuA Cjj^aLi. ^-a^jJ 



106 jjiji sljlj^ ojjj gii>S jjiLU tSLIji <^ia- The Beautiful and the Dangerous -J Barbara tedlock j 'Handbook of North 
American Indians J Ortiz. 

107 ...,-,( 



jUja (j^U. Jiij pluiill ilulS". social Organization of the tewa J Parsons. 
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(j£Jj cajtlax A^c\ t\*)-\\ 4jlfLaJ * J <JJ (_$a1I t Urlr' '^* (jj-^ U' cs - ^ ^ l T J i>*^' U^J •f 1 '-^' ^■'■"^ (j-*J t JulSdjlj 
".Ijilll <J_aa> liiaj j^L^a-a j-a l.ia.lj (jVI (_5J^ '^J-^J^lj s-L^ajJI jJjl*-a]l ^Sl la2j djjai^/l jA Ai^j^a 
t4J^*»a]| J^sj t ili^n (—kij-a agj -ig"lm]j^ i Ac CluJalj (JJ^JI (JJiull jl a^ij jl (JjUjjoijL * JaJjgU al t4JaLanJ 
^-ail AJ^xaII :pj <\-^ t\\\ 4jjL^a 4_ixJ cl&jjj La£ c I^jIjj jjjj^ Ij . ^) LiJjIIj'V 1 ,*-a et?> * ajjajul (jl LjJjjc. jj£j.ijj 

^jCjjJaj^J] 4„,jftW,i) 4_Ulla]| Laj|.i IjJUJaJ aJ jj^jJ_aJjjJJ^ I (jl gr n mi j^ 4_J_^ao CJj^Jal niLL 1$-^- &_}*•£■ 
jl sj-ail j» \ h" i i ii j V -tc^J lilljJU ' a i <ojJ Lax Pz-jui liluA (JjuJ ju aA^xi.1 J3 <Jjjjoi£La jl hj uj jlSj . A W) i a «\ll 
4^jjxa1| jjo»Jj2JjI (jLoi Ajjj^k c4 j'njjLa UjLa 4_^aS (jjjAJla .<Uj_iJaa pj_Jaj-a J-«J jl jj^ ClsLajl*»a]| x t\-\\ 
t jLu_ai> cL^jj a— a <— ajj^all f.Ljaal (Jju1j^>jj3 lS^'J es- 3 '"' < \)'* > l-aAic. ^ ^ * A Ac (JjlJajj l$jl*a (Jm cUaIIc 
a^joifL IjjL* ^jJj s-LaltJI j-a 3a.\j pIa .lilLiA i_jj|pj| ^ji i .nVnll ^jJc- SJcLjoaSI jIjVI stale- <U>jajuJ ^cjjl 
.4jlMa«a A-JaJjoiJ ClulS Ijl IgJLaij <Jj3 j-a <jjj La (J£ j£. t in^j (Jj<\-^ Jjjoil p-"^)J <— Sj^kj-a /j-3)^ *■"' j- 4 

jL£ Laj .Aju i ^>«\ll ^cjJajl 4_jj| cjjajj jl ixj jjouja^jl jLui ^g-3 l-jjjaj cli_Jajij| .12 <_fijjiJI a\g-\\,isi Cul£ 
Cixjj^a cjuS j-a Ic-jJ jl£ (_5^Jl c jlaljk j-a a-icLoiAJ (j^ij .AjtiLall X^afljj 1 hj ujJ jLS c<j]a (jJc- tf L ^>j 
(j-3 ^-j'^l ' '» aj ^ (—3 1$ i^ijaJ ?C ni'lll lilJj jIjVI s-L-alfc ,_gjljJulj .aJ^ill ^^ajiJI s.L£U <JJ-i^ l=v_u»j 4_jJjjjLi 
"111 A ajJJUl aXal i ^"lU A \-\<\'\<\\\ Igjl-'t mjj <j3j^' CS"^J <J-ailc- (jj-J^ JJ (; n (j-a Lli?^ 3 <— >-3j (Jj3 t^gilVl m 
ji ClljlS ^^all JjJjllj (_gjjoilj , ^l JJJ <L^alli .jj|;Li.lj <XjJoA ^^-Ic- j_ajuJJ*J LajJ IjjLS jjiil (Jjoljul l^-a- 



CllUt-aLi. t^ mjlj£ CllilS jJ-i-il tjjjj i ^» a ll sLj^iJl f.*^A (J_j2 j-a Ig njuilj -i-JC-l 'U-i 4 ^ 3 j-*j -^-^ '"' * ^ ,q " 

.l^a*-a IjJ^tti LaJlfc c*iljll ^ji JOA j^J •<— i^tLaj 
jixjjjll ,_5^J jLS . IjJJJI ailc- (-3 ILoiLiLi ^(sJ^ (_P j*-^ t^U^iJI ^al 4j| (jic- 3 J ^ 3 ^ **- 'J*" 6 -^J (**"J^JLr' 
Ls.li*a . t ^£jj-a'^ Ij ^bbai^l (Jvlla.VI h* i^ LJir 3 (3° "^-^ jj-^ ttlit.mjl l^jl A-a C-WaliJI 4ali.WI a^jla^-aJ 
4_i£ jijjjjll Jalixajl 4alj^jaws (Jj-a^vJ jj^-aJ V 4-il ' < ujj£l c ^ AAV aLfc 4alLajJall jSjjoiS-ajoJ o;U_>J jjjJAjLj aL3 
alacj a^Lc- Ijj)^ ^jj '" >Wi^' jl^joJI J.AC JjUiaJ jj i_j-alj ^jj <1 JjS ^aa .AL^^jI ^JJJ^' i_ya[y^\ ^gJj 

.f.l£^ jjS'VI jjiLalj-aJl j-a J;U^il 'J^JJ LaS ta^-lxuJa j-a jl£ jJ-iJI "tSja mil" 

j-a*i (_] HxLaV I jJjJjjll .t H» ft (J-a-Sj 1-a-iJC- jjjh m ^-J) jjajjjfi^jl jljai Cl3 m'll i jjj„ u* II j>aJI A-iL-a ^—3 
*_joi\j3I j>SJI ^i.ljl ^jJ Jji (j^asuJI) «lall a^Lcj ^ju cLa ajj ^jJ .A Ijjqll pJXJ J^J c^jJc-^/l (_5-JJ-^l ftJ*^' 
(jjj t (Jl <\ i%\\ j^j ^Js jijjjJI lilj^j iM 1^1 4_Jalijj| i JJ m; i*^-*. (_^iJI i_l|^ij| ^*j jjj^l (Jj^iJ 'J-j^iC- 
i ■ La-j &;•>(; II jV C(_gjJaall U^' ■^ a p^J^ UJ^ <j' U* 4 '-^^ >>(; ' «axj jl^J .?.M_4ja»ll 4,mj«\ll ^Jl i_ lj2l jl£-a 
j»a Cllljijai Axjj .?rjj^JI o^J^J o>-a UJ^ IjJ^Lc- ^J-a jVI (J^ L H>^ >-*^ LaLaJ t i—lj la II j^j LajD jjSJ jl 
Ijak.lj <;ri.jjll ClililJall *-a aC-LUll j£- t jjJaa Aa> ^jJj Jjjji ^3 !>Jj^ j' j- 4 jWi^' <-_ajli«a Cljljjl tf-Ljll 



108 ^j^»j- j* Sj^JL; jj^Jlj jU-iVI oW- Witchcraft in the southwest -J Marc Simmons. 
^i cjjj j j^ja^jt o^ ^ AjiiLkll i_i j_pJI <^»5jPueblo Indians of San Ildfonso J whitman 
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llljoi -UjjSII j»J£J A-ifll 4 ( ^ ^ Y ^ jl i \ *\ \ A jl i \ ^ \ > ale jjjik.1 Uj%J i^yy f>lfr (^3 4jj (jJaxJI Jjfj) 
U^aj i ^••tj C(jjiUll .t H» ft <J^.I j-a '(j^Jj .4-J^aLijl >-^JJj2 (JjUjoAj -iJ*Jj i—lj la 1) J^j -AjiS lilj^UJ jl CIlajIc- 
IjjLjj <u]LojJu jj-Aj ,gJl 4 ft mVift jjouji^JI (jLoi iliaj i r-i\ l-lfl&j (3Jk ("n^ IjjfLa t A_xljAll <— ajl ■*> ftll Jjaaj (_jjAjI 

• 4 ) i y^ 
i . m mil alall 4jui s-Uill ^L-aj . jjjjjle. » 1 fi"i i lib (jjjfLuall i . m uoll .-» lit ft iliLa i ^ ^ A ale- ^J^iij"^ ) s-Lj ^j 
6.1& (j^Jj .<-4J^ill AjjUjII |_Jc- 4Ja3l -s ft lb 4_^Ls lgjl£j n_ijj^j <JL«_ii ,gJI jjaUjiljl juai i"ift mjjl t(_gj*lmll 
AjlLaJill IpLtll Jl^J (J^H J^il c ^H V • ale ^yia .(Jjfl j^s S.ija.j-a ilul£ ^jjll liUjfi <^c.ljl<i j£j J 4aJaall 
IpUSI 4j9j£ (jj>^lj <JJji?JI jpUl CI aAAJli • 4-ina3l ftJXij IjJjjJaj 4-mill Cllj.lV I Ij^jIoiIj cAjjjiaJI ]pbJI (J Je 
4 SuJa jIjjjJI i^j-ic- Ijj^ajS ^3 (jlfuiVI jl^J . <J_jJJ-iS|_3 ^JJJ-ill Jj^aJI ^Ijxal ^glfr JjlLiul L^ajl (Jj-oAj .4j]Lui>ll 
A-a ajJaill _j <U i *ilj . jj^jUll A-a <_Uil*ji3 jjj'Ofl j£)^l (j&J'^'j P^«> jy^ 1 ' ls^-" pAjLa^j cAjxjgJI j/s a^J^i. 
aJCJ ^gij >LuJj <— ijxll liij cJ-**J (jl ^jjVj '"m"^ L5-^l pSLaJI (J^aSj ullljiodl ^JaJ ^j . jJjfLj-a^ I jJjSj^ail 
IpLlI Cuajjlj .«Luiol L-a*JI aioi ciilli j-a ^j i jLjjJI *Ucj <J£1 (jb^ A*I^jI UlLfrl Jjl\ U-a*JI <Ljall 
pjcjJI (jjoLfr (Lliljlui (_$Xa ^j-lc-j cl^Aj .Aj <_a|pc-^/ 1 4_rijiaJI |)-^' Cluiaaja cIaj^. LaSLi. Ia^aj AjjI «^ ujjl 
• J^-VI i— ulaJI ^ji taSLaJI t ^jjoiUjoiII pJC^I (Jjjlfr (jp> j^i tjLujjll (_j-AJ^ -i^l (_ji tAJjjajl pacj i^^JJJjl 
a^jlii.Uj IjiSjl t jljjjall ^aULu JJjj^aJ ?.lil aSLaJl 4^jl ajj mil a^La^/l jAJOo aJ^ LaAifc t ^ H V^ alfc ^jij 
a£LaJI *J^ cj^.^/1 AJJJJ Cjij (jLa> Ls^JC-j .AjlLaoill jj^jll ^ (JJJJ ' ■"'J l>^b U^ 1 LT^ tA_jj_^iaJ) 1)^^' (j& 
i^j *\1 i Jllall Jjiijuo j^ki .<AllJ JiSf LaJ CjUMiJI (j^u CaJlSj .4a]Luill ]pu\\ ^i CjMjUH Jaaa JU3I 
Cjjl£ ^gjll Al£ll ^1 Jjj^ajll <jllft.mll jpbll A»AaJ ..n (fiUI JjIaaJI ^jo! (j^aLa^-a ?.Liu 4_rijiaJI IpUl j-a 
j-a |^i.Lai cUlLajJall |3-Aju1 ^AJlia sLLI (j^Jj tjj^au^J-all (JAJ c4_ii3LL<i «l*Jj . j£)^l & «ll (jj%>^l (jH <£)*!. uj ft 

.CliU^aajll jj^ALiu jjjjl (jjilill 

|puil jl ^/l 'r"ljj^/l ,* « J-W>i"l ' * ' <3 lP ^J^> » aJ /j-ic- >-i>^ <-^pJI U— **J jl (J^3~^ 0*-^ ^ — ^' (* * 

LjjLs <i|pJI (51 'IjJjll ci^ j- 4 *^-^ JJ^'VI ^J '^^ mil (J%*J (illi^S .CJjA^jl ^yjll ^^A '<_5*-l>J b*^ c4alL«uill 
Cli|^jXaS CliljW ft lIiLjLujuI pLou j^.tLau jl Ig.T.o lie 1 Hi ml <^j-i ^j |>^ L^laJ iliaia ^3 Clul£j .AjJjjjLs 

j- 4 Ui>^^' U^^'J WtMJ cs^' f ' ■ ^11 ^i)^* 4 [y^- ig-k^ 9 t5^4*"' <->hJ ^^3 U' W^' l^-^-j •<u>i*^' (Jj3 J ^ 
jl (Jj3 U^y 3 lliSj (jHftj alj .^qH'lftll jJlij (-£1 jX?^ 4-^' (JiJJ' U* 4 ^^ ^H £i>"^ <-JaU*iJ llusll i jLujjll 
jl j-a li_^i. I iJit) jg i H* J A-a lllJ ^."lll jjJaSjJ j^ f.Lo»jll jl 4_=kJ-i ^Jl *>J^ ^ 'ig ft l_ ajjiJI <C.LL^a ft i i ^i"i 

A t^-Aj *—j* l_ljl_jjj Ajjl ft,, mil jj^fll (_5-3 (jjij-aLaJI A i ^Aj :A_JJJ^1I JjU- mil ^j-S l=v_jJalj al.mViVI (Jl^-J L-« 
UjU tAJlftmll ]pUI ^i S)joiI Cjjj A^o t ajS <JJji?JI IpUl t> bU; UlLi IJIj .4aJjJ=JI jpLlI jji (jiuUj£ll 

.Aftm'i V<3 » I g *>K . „ j^c <jj5 ^i |^A— s-lija. 4 ql ft^. j <kljlai 
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.la.1 (jL^S . J-&I AJJjjlxa j_uUj3^jI (jLui ^jJj ^"" ■■' (j-a (jjjjJall ' " '"* i ' a ' t j-Lj^jJI <Jj-"»* jW^^' Cj^juSjjI 

t a > 0*1 LsXic 4j_ui (jjjla <J_j3 tJ-Jj^J Lg-"' (AjuuiIjJI 4_*jaj^a]| 4_2kj^3l <j-Aj cljj^a. 4_ul^ <gJI (jjJJLS (Jju3j^jj2 
(_gjjjjl ^ (jiu*J Clul£ ^jjll alkali '^HJ^ L - y^j ?-* (j^l il^V ale- <_gj».l Alaj ^jij . jj <\j^> jjl^_>J \^'\*A 

^Ajj .(j^aj^/l /g-lc- Clljjja ( __ s _Hil Cllj^jiall (jX- (JjjLjjiu LgjLvajJ ( —i CjjJ ajj Cj_u»jj3^j| (jLui 4-1J-S cprAj^J 
. (jjLgjLs pjj. uj <\l j^-f^ (j-C- ' " I ~* /' '^l) - ^^' ^-"J^^ " Cijl£ La-lJC- Cllljljai a\C .Ixj AJ^xllj <JLaaJI j-ajlgjjjl 
(_$Luai3 &jj»„ i ^-1 <ULwa jjJj (jVI tlulS j_gjll t jij& (_s-Sj SjjJaJI ^Skjj r>«^J <_g^ j-ajlgjjjl jlc- t ^ 1 £ Y ale- j_gij 
Cliuxjj i"vW"nj cjuxl A ■> i >i\ .Ixj i^jJc- Ajoux 4-a3 ^3ji AaJjuOI I j jja <i ,-JJ c4jjai (j_ojJaC. ,gij . jm-^ll /-1c 
t-i-jJalll Igi^jj i jJjj ^jljJj 'c5-^JJ2 j^jjjlj '>«yW^j' l>> <-J^ yr*i^ LpjlL-a ^Jj l$j ^Ifl C >];Lj jc jjjte 

• JJJ _jLj CjjLajlll JjjojXaII JJJ^/l 

\| 4jij_ia»j (jjj-a^/l (JjjJ J n - ^ ft LaJ t jJJja.u 4juiaA ^^3 ?.L<U*Jl LAjjJa ( ^u\ LoJjJujjjA 4jjj3 jLa^iJI .l*Jj 
(-j^iJl j. 1 ! ^'i«\l)j j J^J^ (Jl laJ ^-i^jiul j. 1 ! -\')'\\\ (Jjj (_gjillj jjjjjall j )jS'Vl Xr^jll aJaj > n <% U tt j i ^ilj 4 u^ 

(j^aj^/li . j jja «\ llj jijjjjll (Jjj LaJ^A-a (jLS f.(-ju5 u^ >-* (j~J •4jji"UI Ia^ucI 4jboiUAJ _jjo»Jj2^jI (jLui (j-a 

a£Li. i ■ )j£ ft i ■ 1 i ii-\ tjjlj^jll ^j Cluill ^jjll 4jsJoa1I 4jliill Jj^. ^Uajoill ( _ s Jc. jiLj (j-aj^akll ClIJj LaAJC. t ^jSC 

V^ » jjl LaJj .igiji (jjj-a'Vl (JJjJ I'lh'ai ^la (jUajjoill uKi^i Ijaaj^al jLujjll i . » u) qa /o ) » (jl ^ojoijja^jl 

?T Jj-<UJ flUJ miV) aAC- (j^ij .f.lc-^1 4_iaAI aJJSJ (jJJjL^xi.^/ 1 /j-lc- 'J* "^»J (jlS 4jU ciiluA (jj ^j*j -ia^ <Cajgij 

._ojo»Jj3JjI (jUu (JIa^/ AjjoUJU (jj haj 1 ft uJj^J ul^ ja mJI p IjJI Ijjail qa jA (_5jjJJI Cltaall jjl jUlfclj 

liiXJj c4_^aajll 6^A aj l-rs /«-J«J l^i-« .JjJu IJji.La (j >r> J II (jLS L-aJJj .a^Jjj|j LgJ (jjSjUiu 4 jK ^ <ijJa (j-a 

?a^jjfcl J!>Li. ^j-a aJUJI j^jj t aj£ ?ljJJjl JjSC ^gi Jj^J IJLa ?pLj«JI 
JLajiulj t(j^ajjl ^3Jj^uI .lilLiAj li& (j-a AJ^a»a]| (j-a C1i|jXij f.LalxJl (jJaJU ^ «>•> t4 j'^j^ 'CiJjSjj ^"JJJJ 

|j^. (jl£ (j^xiuJu (_^lfl .^-Jst-aJ 1 (; la uaJ JW- 4 UJ^ ^y-**^' 4jjjjJa ClulS cl^Jl^ ^a. c^-i Clijj^jiill s^A jj^ij . t3JU' 
^)JaJJ La TTjLi. (j>^J LaJU ?j-aJli i IjJJJI A-a Lai i Clll «\j i aa II ^uj^ 3 ^W^ LSJ^di ** *"-J ^*- ■*" ^J>^J j.W,"n jjl j-2 
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i Clll g -\ \\j 4 jljlVl j-a M* <ul aliajll iill.i <_>al£ 4jaijj ,-i IjJJJI (j-a .la.lj (j .rs ui jxiij jl a4jJJ jl j^-aJ ^ 
jfLi-iaifLajJJ ,—fl (J^aj^/l JaJl^ja. j|>C- (c-^- '*>£^ UJ-SC' JJ-J 4jJa_i£la ClljLs 4_i^*-aili .CjLjIjjaJlj taj •> "jj 
V I/a-JJ La£ ((Sjjj-JJJI ^-^jJjJjjjj^ I '3rHJj' J-"»JjftJl liLJJ j-C- J H C ' -Mj • U J-'tHJ^ ' (S * "'^ L£-^' "Sr '■ "■ "' " 
aJLtll 4aa_ii 4_^jj 4J ( a ujSj (jl 4_La L_uJaJj pjLiul ,_3 IjJ^I j-a ' » ^"^ ■"" <— sSjJjoij (jl ,*-SjJJ jl L.i^a.1 A-JaLou 
^y&\ AjjoiLoi^/l ClAj^a\_ySL^ \k .<JUjk}\ 4<\)>i\<\\u (JJaLs IjJj^J jl j^JJJ^' /» Ht *i j-a ,*-SjJJ jl >» J K u aj Lax JJ^I 

.4 igiiuaj (_J^JI ^ji^XAJI eljgJl LgJI -LjC-j j-a (Jj-aC-l J C^J*^ 
^^-Ij ^^Jlll CllLjajjja^L ^LljJa IgJui (J ""■"' ajkill IjJJ^I s-LiJ (JjLuil <_j-3 A-£j (_j-jil aj«\ i^«\\l ClsLjajjja^/l jj 
(_y&C ^Ic ClsLjJaLjll aj^lj c<3j*»ail aolll j-a ajj aj t\\\ AjtjJallj c<_a.lgJlj p_ojJaj-a]| (JL^aiila . s-LaltJI l$JJC- 
l\jj *JL La <J£ j-a Aiajlall CjUtull l$jJa JjJ s-Lakll *_Aa> ^1 tllLui^tll ^i 4 jqkll jl£ I1a J£-<*jJall 

.(jjiljaJI (JjUoJ 
6jjo»aJj Ajija <j^aLvJl A_i<uALLa]| LuSj uJ h mjj jl jjfc CL-ijjC. a I lajj UgJ_&a> .12j cAJ*3 * jKi mj La <_J£ jLSj 
<JjLaj /c-ul ^)Alj-iallj LJJUjJaJ jJ_J 0J-2*3 lilLiA jj^J m LaJD j-^Jj . agJaLaJ^/ LLLaJI ,_iiJ — 4_j^aLaJI I llaUJ 
.la. I pLslJ JJ^fill 4jL^Ia jj-^J jJ Ljjli cLjjai Ijjjll -LjLo j-a lla. J^A^I (ilLiA j^J aJ Ijj (jyJ^J • L^LS uS 
jLjj^j lilLiA jj-^J jl j-^-aJ cAjl^jll ,j-3j .|_gjji.l <£j uJJ U-uiaJI J-afrj 4_j^aLvil Lj|Aij*-a A£j mi 4J)j)} i Ij-iul 

.jjLiaala I rtgj'q.ij diWL La^ju£jj I^Lulj ClujllS prjLull jjjLli jjc. aiUil juilla *i 
(_gjjaiL'^l Jl^i.1 aj^Li-a (Jj3 La ,_1| Lcj2kj ^iaJ Ax-La^. c ^—j^l (_gj*l. i a ^ j-a <ilij lilLiA j_»^J Luj ciiilj A-aj 
j_a£j jl jjjS CaAal Cllij ^Jl ^-lij - gijjaj (_3JjJa-a JJC- jjlaJj-a cAjjjjoi^/l ajlall jjjK «\ll jl£jaj| jx aAjjC-j 
j*-aLi. cjj-ac-^l ^gjl mi «\ll ^_a tl ■»\'\-\ jaai .(_gj_iiuil pj-lil <l?»j Ls-lJc. t jjjSj_iij t jjjajjalj cjjjjlijS lilLiA 
(_L^aJ <-_ajjo»a t(Ji*JI CllliJa (J^>Li. (_j-a^J Lw Lo-aC- Ljii. lij . jLa - (J^. jj;r\i [dl^L^aJ_aa.] Llljjjj^J— CllLajLt^i 
cJaLajS/l t-il.Mn'sV jjJajll A K mi ^ill ^LaOll sLj :4il^kl jLaJ V ^jJ Ja. jAj c^S/l ^jIoiaII Jj JjStjJL 
c<JL> L^jJa*jj ajJaLa (Jj i ^>qll (jiaaj t"n^> tAajlj.Mirll ailc ^-3 llmjjl ^aj LIS .a.i_aa>jx LaJlJ j£j ai jl ,Jia> 
jJaLuSu LiHj .Ia£a alLul jj-^J jl l^jj^aa^ j^J (" c-IjMjIL .f.lJx-^/1 ?caJJj jjjujall (jjiLill ^p«JU i " ) j^j 
t(JLa£ll j-a JajLojll t^±m Li-aj (JjaJU LuU cAjILoiLj ClDaaU alLfc (-i llmijl ^ao Lajjfcj t tlALuiLllL jLaJ^/l 

. JJjill jUij^/l jl t^Umll JU3I jl 4 j^C Aia. JLa£ll liUJ Luajuo frljjul 

a3£I^La]| ^-Jjljjil .(-jJLojJJ Sj-uiC ^-JJ^I £i\ ka a]l •^JJ^l AjjoiLj^l ^jSlI . b^C JU3I Jc (_>ajaJ li^Aj 
LajJjllASI ^jJia. .(jjLaJI ajLuj AJfiui! CjLjIuiaJI a^J m£g- jJ^il (jAill AJ^uil CjLjluiAjl .CllLoilailj JLtaJl 
*-Jj) Uli-J jj4i^' (JJiLjJI . Clllj La ^JjLj j_uUj2JjI jLui < __ S __SJ cLwaJ ?.bj_u»ll «UuU<ajl (_3^L-a*2 .43^J (j^ajju 
\| <la^]| s^A A_ a j .,_iai_£u] <llaj"t i a n Jjl ^-Jl (Jjj^ajll liajj j,< ii& ^jJJl aJ cprjjiJI *^=>J 'oj^li-ai Cll^jla^a 
t aj i <-\ i J-kij J^ co-iLail ^Lja-aj a^La t ^ ;L aj ^Laoj : ljLijUj ^gjj JLtll .-^J i aSOJ (_5-a|>^j f^^-i ^JJ-J^J c ^Jtll 

. I_J^J2lJ (J I, «\ m) . «. Lulj 
i_gjja.l lIiLjLjj ^IA£.I jj-^J LaJOJ cLAjLla.1 jj^-aJ LllLjJaja ^-A agjLjLjj aAJIA£-l jl /j-ic- ^LaLul j >r-i\ 
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ta^jc <j| Jjalu 'oja jLa — <_L> LSJJ-* ^" (j*- - ^^J •4-J-^J 4jauau^a CllUalijJaJI liluA jl ,Jia> t6,Jja»JJ Clllj.il 
jjj j-aj .AJ|^i. lillia ce.ij2Lj-a JJC- CllUalijJaJl <_gjJ La.AJej ijlflil lillji ca.i_aaj-a]| CllUalijJaJ^ I cj-all ,_gjJ V 

( _ 5 -jj1 .LLaj^I jl ^g-a (iLuo a_j^1 (jiL aJ (j^ij .a^liJj Ijjjil 4_jLjjj Litiial jLa — <_L> j-$-^' 'l?/ 4_jLsLuaI 

■ AjLflaJI -LLaJVI (^A AjjJoill s.LjjaJI <j^ t£>j!>Lajj jA tl$iujjj£l 
.l*j ' j^j 'La ' " i "*» j J-" 1 ^ <c-^ I)-" 1 <c^ U' (j^-*ii - ^' "'"^' ' . '">J "* *<«-"■" l?* 't~ AjbuuJu c^i^ail (jl 
g. V)'q*"i mV) ,—3 agjjj-ia Ij-a^kljau aJ ujjjjj Ijjlilj . L^Jjiuc-jjjA .1 gqj jl A-JaLou j-a (J^J 4_jJta-a ?t \ i ^i"i liljJ 
^jOl 4ijj*-a ajl jjSSM JjlsaJI Cjjl£ ASS .^jJjJa^iVl AJLiaJI ljL&£V ^1 c4axuJI Clil£iUil (J 1& jjSjjJj' 

.JaiJl i " iau jjaajJa-a JJC- .■*$ K-ljj 3^-j^aJ jl t ■ )-\\ <_Uvaj|j . £.Aj3I Ala 
jl£ ((jjj-a^M (JJjJ ,_^2 jjiLalill (jiaJU <_S^J • jjj j-Aa fl JJC- Ljajlj t jja*_Ja-a JJC- •pjb- UJ^J jl j^y 
a£^)Jl /j-ic- CaUaJ ,_aj <— ijSj ^sLui^M s-i^j Ij-la^ jl LM^I cJi^' (s- 2 (^Ih^ j^- 4 ' ' a J^ "j* j "J3 ■»" (JIjjoJI 

^ i tajjj ciiLJjjl£JI 4_LaaA cJljJa i lj-a> ,*-jj; -^ c _ s 5J 1 fljl i a 'J>i-JJ Laj2 4_jJaLjC.^I CllLjjfLail j-a j Jj£jl j-a 

(J ■"1*1 rtl Aa3 . UJjfLai (JjuJ Calxll aJLt£ t IjJJJI allC- jl _aA (JjLuJI j-a «-j^J ^U£H4J#"' jjAj ' LW^jli^ JJ^^ ' 

a^c lIujj ClulS LaXJc A_gJ^/lj CliL^s2jll jx- ^ SajJI ajj jl£ Jj^ ' j-^Sj .(_3J>^I .il-Hal ,^lc- eAj^a. <^JI 

(jLiaJI i_iUjJa (Jl, <\„ Mil) ,jJIj i (j n «^ ni ll Cjaj_iil LaH (j >\) ;l (jjj-illli .pjJ u-^ J jJaJ aUajll f,]}-^! (J^» «J jl 
C(jjiLillj .(JjjJa ClijJ (illj (Jj3 a^Lfc jJoaJj ca_ijj1I ^^i jljjjjll (j^aSjjj .AJjjjll c _ g JJ i—JjLjall (JjSjil AjlLajiill 
al j hi <\"l i ii Cjjl£ Ijl La Ij2j*j (.£} a^i.lj <iioi (j^aa^ll jfc IjJtlLaJ jl c IjJjao jl a^jjij V cl^. jjilLa allfc ^j 
aJ 4 i sy^J '.f.ix^\ j-a ^Afc .Jl jjU (J£ uoj <— aU> t QJ i ^< Ajlj^jowi jj*^ j' waJlJ fj-ail jl J K 1 1 h j Ciiil^ A-aj .^/ 
AJjj-a3 . J-J^l ^-J-^?-J (J^IP' L5^i f&'^J '" ftjj*- 1 ""^ cJ-^J •y*ua (J-Sj aJ jj i ^>^l jL£al jl " '^-J LaS Jjj 
\j AjJaJ jl LaJlJ jjauJaJ mj 4_j^£ll jli n_»*_iJall <_J_ja j-a 4_j^ao aJ Dlj .( ■ Uj£jjj LajlLa A W-^"i I ^ nr. aUajll 

.a^JJaluU JaUja>VI ^ AajJ&a 4~*\*<-\a -.^j'iU .aj&jll p-bfl <__ali. 
t l^jl^ajj£ll jl Clll <\J i h-s II S'UJJS CjlJjflJU aJjill a^Jt2l_OA agi&Jj j-a jl ?l^i. > ail^ rt LaJlJ al*Jl (JA i j^ij 
C1iUaI£JIj 4_i^£JI Ia^Jjoi 1 i f-\ i a3 ts-LvaaJI ^jifc jaj UjJjaJj .(JjjUjI j-a <U§ aA c4a*»aU>ll ClllalSjll (_£ji j-a ^gjai 
4Jii.^LaJ jUpJ jl j^-«J CjJAaJI 5"_>^' t£-^ ^J'J < UaaJ>Lajl (-3 ^CjujJJ Cll^Laljll jl ^jifc Ly^^ ^JLpJ 'JLJ^VI 
.AjjUv-a Lpl jA tl^JJOJ ^1 djLj-killj <jJia^U (jS-aJ ^ill JUJI JJJ 4iX«JI ^ JLL La <jj| j£lj .o^i.lj 
.4jjlLa LpJ^j ,jl Ly-*J '-«- 4 J^' LJaLaJl ,JI Cllli^ij 4iLjal ^Jl (JJ-aJ jaj c4joijLa-all ^-ij 
• Lruj^j Ltxi. L^L^a_4J lA ^1 ■> JJ i ii u f.Lai*JI (_gJ-«J I^A jli ca^jLoJI AjjJajll ^L*j f>j\& 'Ua^Xa I i$ -\ IjJ LaAic 
c<aUall Jal^. jjjli tiigJJj L5j*-^r' U^ ^> a ' ^ l< ^ I jl ".SjfrLui<a CliLxJaja' 1 A_ioiL£j ^ , a. i aj LaJ (j) ^> n jl jj^-aJ jl 
\LuLj cjjjjj jjjlji j-a (jjgjjjjl /j-ic- (»J-^ '"'j?? •* J •^rH>* JJ^ *— - ''jjJiAj^J *^La jj^j jl i . >aj ^JLuLj 
ajALLail j-a ?rj mj (^Aj cClll^JJ 4jL«-a 4_aJaj| ^—JJ Ljajl aJjulj .4_uja JJC- A-aila-a a^La lilLiA jj^J jl ' . 1>J 
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.uiljaJI JlLal ^jic- -La3 4jpu3L a a L * a5" c jjIj£ ^J^JJ ^j ■ "Ml U-^- - J^ - ^-*^ 't5^ 
?j^I i . m mi al !aj£ Jua. jA A^lj i . a mi allaJ (jl g-lVn ml Jl ^el t^j.im'i ( _ S JJ LaJj jjl cj^ll j£-<y <— aj£ clij 

. Clllj-iVI j-a Ojll JJ^VI 4.C-Jft-^ ftll a.iij sljjjill (jli C4_}3 afLauJIj Lilj^. j-a aJLtlL 3-^' t^j (j, &*"' b-lACj 

^gjj (_5^jljai clulS Ijj^I ^iP 3 (jl J .)"•>"''' (jl t_i*j-sa]| j-a ^Ijjjil <_£-il *Sy-^ 4 hjiul jl (jjj)allll ^il^-a jA (jjla 

Clul£ 1^1 nilli ,*— aj .aJjIjII ^J-"J Cy^y' (j- 4 jl-ii« (_^l ClnJaC-l jJ t(_gjjj] ^ ftj i aaj jJjj^aJ jl /j-oSj 'r'J-" 1 *^ 
^j ^jAj^all 4_iLi.l^ll ojill ->g*i Vi« Lgjji C(j^ajVI liLjaul ,^5-^ ^-AJ ^jj^ Cllbtijj J^jj aJ allxll 4jjaal agjiajjJa 
|^i.lj c jii^Lul jj^jJjjjjjjV lj t4jjj mi nil lIAjJLoijVIj c jUiaiVI ^jiaJlj cj^.Ui3l <_}j2 j-« — jjc- J^ jj^ ^J 
j^jj Ujjjll AJjoUJU cAjjjII ,_2 a^Vill 4 J IV. <-«Jaj| f.LJJ j-a (j^ajjul jl . (jjij-aVI (_>ujJ <~3 jjJJUJjall <Jj3 j-a 
4_Ag-ail (j^ij <^J».' >la> ( -l\ lj ^ •> '1 c4 JJJaJI jj 1 1-\* II ig^-J .LgiuaJ jft 1 >\ aJLstJI ,-3 a£aj 11 4_La 4_jjjx i.*-^' 

• 4ji.Laj (Jj^alj^ jl£ IajjS 4 6.1a>j] (ilp jj cAjl 4j=kj.i ^gjj 4ji.|^ll j-a <_si^ b IjJ^I <ilL (Jm\ aUaill j2j 
jj£l ullc. IjjlS 4j.AigJI 4aau^all 4-a.liJI qa eulaVI (jl LauJalj ?r J 1 ^ilj .um jl£ «_a)_^l) juli.1 j^s UJji j^ij 
Cli«_Jakj .Cll_aAJ Aaxlall ClllcLaaJI Clll^j t .- «\"i^. (J£jujJj cI^£a .(j^aj-ail aljl^a ^-i jLujJI ( jjaJU»all (j-a li.laj 
(jjijj j-a A_jj|^j l£j mi A^.b jl <j3 fj-aJI AaJaJjaiJ aJlfc (^gia .Ajj^aJI jjx*ax}\ CllUxijl <JJJ^1I (_gji>VI ClllfcLaaJI 
j» e\")-\ e\\ A \\\ 1 >i A^X^. jjSj mi t,gin'l mi jl VajJJ Mil ( _3 Cj£jLajJj_ui j-a AjlLul ^l_a-a f.|^jjal ASj-^ajj (jjij-a^/l 
4jj3 ^gj ~n i^-iH p^j J^' j^Ji' J-"Hi*^ (Jj^ c^gjJaLall jjill ^lilj'n*im (-i .U-iajl I^A ^^jjjvIj ^tllbj t Jjj^aJI 
VI t<l Mil Mill Cll*JaaJli ."^-aj3 CllD ^*J ai 4a3^*»a ju ^)*jJu <iV L^l UJJj /. . <v 1 aJ jl jj^ pjcj^l i-llta . jl_a^ ju^ 

• 4aj|^j-aJI 4jUaa.^La ^gi lglj"> '""' i^jic- |;^IS j^Jj' (j^ CS^' CllLajl*»aJLj (jjl*JJ Laj3 
^gJc- cAjlijll (j^ij cjrjbiJI ^gJj ^SAjII j-a CllLajia»a]| Hq^j a^jojijl Jj^. jLujjll sLijI (Sm\ f.\£x}\ I^A jj 
<j£jj-aVI ^jjojll (—ajj^all ajillj .Ajjjj^allll CllLaLjAll (JjUjoi (j^ajiu jl j^-aJ P/g-ui ^U .slaoVI SJJ^J t( ■ llr-VI 
jl .-i^jlr. 4-UJJJ Ca^ijJaJ (_£ill ^L^ajSVI ^ jLujjll ^-aAil ^3 .LgiajlLa 4ajl£-aj a^C » 1 fn 1 alj S-(_gJ^ cJ^ Cjjl£ 
4_C-la ?OJ&j !(; miu Xao t ijjj. 1 aJJ <JJ^ 'W^-^ <JaSl^-a 5_jJJA AjjS (j-^- • -^ <^j JjIj-aSI cJdi 3 ^ LSjJa IjXaj 
<—ajj 1 <Vil Jj- 4 i^J- 4 t*A ajall jajxaj^ jliLoij .rtjJajll J-«l£ jJJJ>^ e*JJ /«i c ^ ^ ^ £ ale cClil^j ^a3 i jaJojlS 

ajjir. 1 <o ^-JaS CT^-" ^*«^*J ^-*J (j^L" ^gJj liljJ^jjJI j-a ^ mi«\1I ij-^^'i ^gjlll j^LfcVI dlLajl i_U^aJJJj .^ImiII 

.Ajjall (_>-^jl (j<« o^Ujous 

CjjJjj miI cjjoijjajjl jLoij liljjouJ jjj x_sj /c-^l 'j^j^j^ tJ^ •OAJ^'' j- 4 J^' L*^ jW>^' O^*^ ( ii"nm) 
jjjjouJI j£j-a ^gjj ^JJ«J Clljjlj, 1 oil ^JJJ Mil <__aij^i lilljA c4jj£^a]| jj^jll j-a V-lJj .<£pia CjjJJJ (jJJall CljJJ 
A-a ^gitlLui ale (Ji)-' 3 -^LW L5-^' ' l!^- 1 ^ (j-*- ,*-ial-^l — (_>*H>^' LA^jj-a LaLaJ Ajjall Cllliioilj .Ajjall |j!)lj ^ 
diUjSLaJ o^jj-a 'alalia <&lij i ^jljll CllUai-aj i4)\ mi! Mill afcUa-aJI j-a UaJjol ClllAj li — (jjjUj (jjj-aVI (J^jJ 
. Aail ft. Mill jfLijoifLajjJ ^-2 jj^^ll p Ijjl ^_a^.l j-a 4^.j«\-^ ft jajJojj A_Uj^£JI CllUjj. mi ftll j a^j ftj cAajLii jJ-IjS 
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UjJ ,- <V i in LllLilJJj^ijal (Jlhj jl fJ-<UI «_JaJjoU I jLujjll ( Aj^Si^\ (_£jljjj]| ajal^M (j-a) Aa^. Ajjjjol _4J ajUa-4 j-aj 

.(_)J)JJJj£j (J3 (J I /ffJj ' _0JO»J_a3 JJ I jLu! (_}Jl_ajalJ alAj C(_>J1JU ,-SjJJj Cc£l_aja1jj 

(_gjill j-a diL^aa^ll a-l*j ^j a^jaJlj iAjuL^al\ IaAjIISj S-ilxLuil jj^j^jj^j CjJjLa* t-< nhll Cliljuiiti ^gJj 
.YAo pL*JI (jjjjJall (_5-ic- jjJjal i n nW (Jj^jLoJI AjJ nnl 4_Lujujj ^Isj .ijj»a£ <J-**J t( LaJ*a ?tl3j <_S>^' Ajpijjl 
eXai 4_de ClulS La£ j^jj ^J]^. JJJ (_£j2 jli' fl jV tpl'inm) jj£j2ljqj jj^J jl jA LaJj <Ui&.iU elcXa jj^VIj 
jjLoi ,_2 ;t-aa3l <j^aSjl jj^l ' . "5'ifl iJ'j^ SJj^La ajj i ^ . Ajjli-ali 4jijj^i.jjj2 J^ 1 ^ 3 <^JU& ^JJ us J-iij "Hi^ 
a^jJu t<LuJajl dijjjll 4_ia»ij (jiaiaj «\ti (jji^/l clgjojij (jju^Lall : ^H H ° ale CjJafljJl ^3 QJ& L)' U^S jjo»Jj2JjI 

SLjaJL 4jJojIj jOjj CliL^aa^la .^j^jLiJI < auiLiJI Uia-a (fr-)a4J ^jlaJ-ill l_ »lll (_£jJj 'IjJjJI Jlfr ^jij .Aj Jakrsoj 

^Jc. 4Ja3la-a (L-iLujoII JJaJ ^^3 '<^-*J tj^> mlS jl iJaaJuJ t jj'l ■ .io\) jAjjjJI jJaJ (—3 d-gjj . LajL tlulS La£ 
JUiia.l£ CllL^sajllj-Ljjl^a jJ.l3l jj-a$ij jjUl liLjJjl (Jia. j£Sj -^-Jj^' 4»aXjoi ^Jfc 4_laaU-a]| (_$l ( AjISjJI 
(jjAaJ<aJlj (jjjjJI^UI p U^aJ La£ LaLaJ CaJbul 4j3-)^' 6 ^-$-? jjjC-' i aJ I i Jij) aJfc - 4_gX>U <j^jS I g'irt JJ^I lc^-^ 

. t ^ — > j > n oil (_£-ijga]| ->jW*iiu 
jliLaiS cAjJjISj JJ^'VI i_gjiil |_«i i_c^J .4jj*J^a ^H^' JW^' ^bj ("'-*^' *— ?J^j ^-»jl*<« 7* j i aJ c<lui J^ ^-i 
4_JjA oL£La«a 4 JJ^aJl J^lj-a]| ^lac-l (JAjJaJJj .i_lL*JI 4 qj, 1 !^ «^«a Jllj^j^j AaaJI CllL^aSj 3^1>" t J^ U a J^ 

<Sja ^^3 f-LjafclS (Jj (jj^aLaJI A i ^i^j ^jj CllLj|jjaJl£ *^ — fTJ-Jj JJ - ^ f*W^ jjj » ■"i^jjll ^JJJJJS .?t^aall 4 i^-i^] 
4_jc ljJJc-1 L-a Qj-^JJ t^'"'"' 1 " (J^-P^ LS-^-Oi pi '^ > ' , .U aj '•'*'' '"" 4_Jijjfll jU,. i^iU .■>(; i fT> j~4.a>jjp.ii)ift 4_j^j-ajS 
jijjjjll (j;l2kj^a]| (jl <i^x«a Jaia l^ai«_Jala c-GaliJI Ajj i^\'n\\ dlljj^a^l Lai .AjlAJ^"^] ?v-aall 4_j^a3j 4i_^a_aj 
Uajh-^ Cliu^/lj jjS^Jl (j_aj^a2yl (jfc ujJ tAjJjJAJJI ?r-aail 4_^a3j ^-3 . .■>$ > o q "i ) (j-a ^Jja^ c^i.lj (_gl (j-a QjJ"^ "ij 
. Jkjj ^j i^^-ajou 4a]jila 4axJ ^Jj <c^jo»j JSjiSI IJA Jaaol ^33 iAsA^^\ ?t-aall <j^s3j ^ Lai .^ijlila Ajjljla 
(jjXiijjj Ajjoill f.\jk i f\ CllL*j2 (JjAjjj Cj-LujJI (jJJjLaJa^/l (j-a 4_3j2 Qixyh^l^iS ?r_-aall ^ i ^^jj A-JJJ (J*-^ 

ju«j t^jju ^-jLaJal ^_u>l (j»a <!lal . jq i ^<l ^/Ui dial ig'q'ir. Jj^." •jjjj (jj^ pLs (j-« du^c. 4-aj^a (jUuja a^jjjojl 

I^Xa 1 \\ v '<=& UjJ-a i—J^wjoij 4_j^Li. A \\<\-\ Wi, «ia CjJjUJjJI J-i>3 (j-a <ijill Q^Syu. > nl Clllj (jLa. LaXifcj ".liA 
.4-ajoil (jc jjJaC (JS 0"^ _J^J '^)^di ' ' ■^' ,< ^ 6 -^ 4 l«\^.j j&j i }~t-\\\ ^I^Lal /Jc- Juoij .JaUa-ail ^ya La^uJa 

aAXJC 4_jlcill T-JJ (jl ^/l t jjjfLj-^ Ij j^LjJJjJjll a^J^laLla (j-a IjJ-s i in jl jj laJ j_Lujjll jl X aj 

j_a/s.lij jjJ|3j L- 4 (=-^jl />— « l,i{lju' jj^kj^-ail (-JiXA t jijJjjll aJLc- j-a jl£-a J^ ,_i2 . 1 qjhn ^)J^I Cll^wU^al 
jjJJaxjj c jLak^-ail f.Uj| |j-Aj]| jj-asaSJ jj-S]^ u CjjjjU j-a 4_jjjall Cjjjijjj^jj AjjS ^-ia .<^^a lIsu^jjous 

<— SjUk^jl x a >*jl i ^< (JS ujJ (_^a3LjJJ c4_J_aLa 4_jJalajJa3 Lll\jjj_ii jjAjjjj . jj_j^a3j_)j| j— a jjj-s mjj (jjj_^Sil 

^-Ic-I j-a al*Ja a^j^aj ?.|j-a^. 4jaaJaJ jjljljjj <— SjS (—aUiuSI Lgj2 jjljlao <jjLaj| diu^jjaws jj L *nj c4jjai|^ll 
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a2 I (j-^JJ ' j$4> a >' UilS^'J Ufl" * (j-f2kj 9J ft i) JJ g «"> j-a sLojJ Qj_aJaikj jjJ]3^ ~J 'U-iP 3 Jj-afr 

.AiaL^a jj^J AjsLaJI AjjajjaJl 
AjLouI a-iij V Clll i ^5^31 jl (jUni'i 1 g* ft sj-ail /a-JC (Jg nij *^kjJ /jJl U>^' CT 2 (JJ^J-"^ lHt^J-S-^"' U' J^-iy 
L_lLoi 4J (_£jj^aj cjjaxjI JjlaU jjijtao aAj (JjjjjSjj ,_3 aAjji sy\ jl l^^* 4 cc^-f" 1 <-^J UJ*-^ Lsjjfrj . sLjijI 
. Jj^l J^U^a jl .i«J Vj ^3 ^Ajjij pJj JJj'.VllI AjfLa ^jic- ^jlaila (J-oVU UK ft jl^J Luialc- Ajjall (jx 

^ mi-nj i^-^' (a-* f Q 'JJ' ' " i ' "J ' •( JiJJ ' ^'" * '^" _>^' UJ."Ki J') Jjj) ■ ^Jl OJ Jt -* A 2 J-4i>^' (j- 4 JJ 1< "' U' 
La j-^Jj • ijjJJ ' a " fg i^aauS c4 <uVJI) (J <aj .'^ I U-r^)JJ ^ "'jK ,—3 La£ t jjj * ^"ul Clll Kft lAj_iaiL (jl jJjJjjil 
JJC ClsLajls«»a]| j i>i'fi (_ SJ^j CaJLul /g-ic- (3^* j»UaJ TtJJSJ LaJJC- i^jAaJ La (jji^*J au^2 . <JjLu3I jJb AjjiT)-*>j 
jjt jjij .4 ft^ ft 4_^j3jJjjjjI <lljail T'J-iaJ ?r, ft, i aj jJjjjjJI j-a jji.1 jju aJ . UJjjjjI ,gjl ajjajjll <JjjauJj JjjjsJl 

"?a£ja»aj| AjoJjjj j^ajijj V IjLai" I^jljjjll ( _j^j]jj jjjj^ I c JJJJjI ^JJJ jc- 
jju .4_r^j__)3l AJ^a-ail jX. 1 J3» J /gjtij m j-a jjJU (JJ-IJI Clu^aJI J > r-i*\\ ,-ia>L] j-a (_gjl.in*UU jjj.1^ a^jl 
4jj/jjj 4_jjliLa AjCjAjoiI 4 qj^> i r-\ i^jJc- ftjjjJC- c4.Jj.Xail ^Jl t— JjJVI ^^A /c-ul t tilj> > aJJ 4jjil j^? L-aSLi. ^t-cjl 
Ajl^j j_ic ^iaj (jj^ ^j c cj£jU ^^Ja U^W" J^iH tpj ^jU) C5-^J •c5' i -J A (j^ 1 ^ OUJ^ O^ U^-^V 
LgJ (jl (j^ajjaj di|j)jij «_uj (_>=kj (Jj^ I ■> ft7>"i ft IjJoa (_glj c^^iujjai |>Jjlj ^JJJ^JJ 4-^ al*JI (jJjJall /jic pjjjoi^/l 
(jjjj ja mil" c^Uikjll AjU>Is ".(JajII <■ \yf\\\ IjA tilaujlui" c^-U^aj (J^aj^/I j-a |>?^^ a£l^JI JaSllli .4jaUio Clljjja 
(JjjLuI ^tyit,— Aiioiil o>ila UjXal^J Cjjj^sJI j i ^\r\\ a£j*. j^ao <j| |jj jjil ".Aj L>*3^ ^* LT 2 L>^J 's-t^- 1 ^' (j-3 

.aj^.lj IjSjjou jl <JUJ IjjSLu jl j_jijlao <JUJ jjj aA jJ^I 
4ij*-all siA J-a*J jV <j^aj3 Lub lilliAj" .Aj JU ",U£la <JI)j La ^all AJjiaSI ^UwVl (> Sjalj LuljSJX*" 
i_lj*_jJall t '< h-s ft A-J^aj hj ^ ftll UJ-^J • LAjja^a Jjai I hy\ aj tjj^aj^/l JiaJ S^jIj P-J^JJ ".aJuul jLiil /c-ic- 
jl^joij uijjil LpL4 ^jl AiLjal - (jjjjjilj c^-jatJlj^lj cjavUjJIj t jLujjJl - jjjSjjx^I JjigJI cJLuiul j-a tA jK ftll 

jj •* oil jli cdililiaj cjj-aj Ijli .(j^jVI jjljj (a-Sc- <Jaala^ll jj^ p*^a <-jjj« jj Jlij . j jjJ > aV I LjljjfLail 

LaJ aigj ^/j c|jjja«a lilLiA jl t .■> W II <— Sjju jl Jj2 (L_ Sjju j^ao" •U>-2j . (JJiAjuiJI ^—11 i_l£j£ll h'q i ajj (Jj ftj i a 

".LJ^Jtiul Ijjli Ciillj 4ij*»aJ bjJC IjIj . jjjjjJI ^jjfc aU^j 

(_5jjtlll jA Ijta. A qfo-s ft (jjiaj AJjaaJl i " ) ft i o^ A gjja ft LjXii jl a^Sil <j]1£jj|; jj^'VI jjjj^alLall j^ Ij^.Ij jl 
^jj laSlSj <joijji»a i jl£-a]|j jLajllS cjl£a"^l ajj« ^gJSa* 4j| ,_gj_j jL£ 4J^/ . <_SjjJi ^gJ jJ-aLjJJ ^j^J^a^/l 
jiLaJ (_JJ-a (_gl ^-11 I^S^tJ (j^i /a 9^J LaJ i ■ )j£ JJC a^lijj a^Jjol|jJJ aA|_jjal ^a>V jj)^« ftnij IjJjil j^J ai . (jaiill 
Uvnj mft C^jJj^JI t jj i ^>^ I agjjlil Ajtl AjaljjJJ <_SjjA alia ."U^Lal^l jL^S^ I 6^A a^2 ^gj jjillk-a IjJj^J jl 
4_j| jl (JjtiU tllVLa. ( _ 5 Jiai i 3 ^-^ (j^J r"-J *^' f"^j '^jLuiaSI tilJj (j-ajj^aioj . j-ajil CllLaK aAjJfc (j£j aJ 4_j| 
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• lgij.i jjj^-^U a^JI ( -lc <— SjjA JJ^alj . (JjSL>tt<aJlj c^-jJaLulj cjjJaUl Cli^/la. jj-aj (JL}*'' ' ■ u5jP 
bjLoila Lalj jjj i ajj ajij (-Jjl AjJjlsoM 4 m, Vigil JJC. CllLaiAi^JI j-a J^fc ($1 liJ jj^ 0' <j^*^ ^*^ " ' ' . '"'^J 
^Jfc (_gj "1V1 V c (_£jl_ianllj 4i\i 1^1 LJ£ C jjUl liLj^ajl UjJJ (j>^J (jl (j-^-«J 1—aLaJ iill.l£ t(jl ^rtll (JlfLuiV 

". j&Jlj jLjJI Jja. AijlUl l£l£U 

AjfLui (-3 llujjjl .laj UJU UJ£)C. ^jilaj Ljjli C^JjSI ^joi^AjoU jlfLailj jLajll ??JljtJ 4_nio'ill CllUjJaljj (jl *»aj 
<— Sj_aA .Ig-aJ . (Jj g a ft .-iIk*) (JjSj io«i j-a 4_}AU>j| V <1ju ?tjj — IA^jC JJS-AJJ jLajllj t JjuI 4JDu CllD 4»ajL-*a 
jLajll (j-a V>iJ 4_j| <J_aill (Jl (j^alka c jjjjjill A <\g qj (jl jiLaJ t~-Uj£J ,JI ,_J_^JI lijjjSUJ-a p-rt^ LS~*^ AjaiAj 
V i JJ.i j-a *^Xj tjl) jjj g Hj j^AUa (. , «\. i aj Ua ,JI P/— jjJ U-^ <ci>^' (*-* "^ ' U.'°*' ' " " J (a ' «aU' J' jl S flllj 
,Jll f.Lajoi'^l ^ AJJJj cAjjIJIj 4jfrjjJajJI aaAlLail 6.1A ,,,<vn)'i jl (j^-aJ c<3J J-^' p^^- 4 ■^Jr'J (*^*4j •(|>AUa 

. JSc tliVla-j jl-SLal Clili CjVla. ^Jj jj^ll ^>iaji La-AJfr CJjl£j^ Ig <OaJuJ 
lill^ C^jAUall Jlc (Jl (, allj C,_jJaLa]| jl jjJaUl ,_2 eJjjai C(jj|j^j| JjjUa (jfr 4 lj"> i «*1 j^-«J f.,— ui (JS 
,-Jia, ^)J^aJ J (_£ Jl — (JjIj^JI jjjS j-a (Jjij i aa n jJp- J^a.1 */«-" J^ <J' ^iLjal t (J. 13*1 m<\llj . jVl JJ > ^J (_^JI 
?rilfL tc-LijJjVI (JaIj u^xi^ AjSJ clijaj (_g_^iOj lilliA bj2L_j-a (JjuI (J '»"'■■ '■«" » . jj^Jall allfc t _ s _SJ (j, o*l'lJ~(jVI 
cCliuc^llj i jc\, t%t\\\j tjjLa'ilj cjl^a^/l ^i^jiac- 4Ju 4 q > ^'1 e,_w cP '^* JJ(S "J' ' ' , y 1 "^'*'' j «\ i «aJ^j . jg Hj ^^i 
JUJI liA ^gJJ ^ ft'Ti <iu ?ri .^1 ^g^l ?tiLSj (S ^\ ajiJI jl cjlalbj .|)AUa jj^J ,^£1 tSSj Jill .Ljljillj 
al ■> hll i_»*_iij pjj i^irt i . it mi Jj^. IjJjll o^3 CIi^sljI ^jJI ^jjfc albtll .-^j i ii'q*il AjjjJall silA tlulS 1-*JJJ .(_jjUI 

. I^jI jjj-^j J JJ Jll <— aUJI 
cojillj coUaJlj (j^aJJJj o_jij ^ qjq-^ 4j£lj" c<-_ajjA i . u£ "cujiaJ 4^^J j-« /jjl^ LP-^" J^ 3 ^jAUa^UI Lsl 

jl ij J- 4 ^ ^V^'J 4JH f.Luil (-11 ailstll pJijj . J-" 1 V I Jlc- jA <^jjSI J±n$ jjJaalj ".(-JjJI Aic Ajll*illj 
. jj^Ua JjsiuwJIj JLa^/l J;U^aJ ^£1 JjLoij ^A |pbll ,^i CllL^aaJlj 4jj£l| ^ (j^jiklli .Ajjjjja, ^m'i 
4_uua1I ( _ r 3 ^j^il ?j-all Cli^ao lili .4ajl,"i.iVijl A_^j LjjjSj jXjj JLtll Aj^jll ojjis jli c<_ajjJi J^i LaSj 
jl h S3 sj-all j ^^j .,, 'it ft jj^ jjSjjoi 4 JLlJa jli cA_iJull <joua1I (Jc- j^ljallj < i. > aj tig-u) UJ-^ ic^J** 
La ?r J i r-i\ Jala JjAifc .JLoij Jjj^aj j Kin jl lilliA ,—JI ?j-aJI ^jSl-^J jl i . LaJ t»JjJ aj La <— aUuS'Vj .JjVn 

.^jlill JU1I 4 jAlLMJI Jlfc ^Jj ^ ajjj ciilli JjSj . Ujjaa JljA CJ^ao 
jjUl jj-a^ij ^jJj^JI jli t ClllLjJaljjll f-Lalfc 1 $LaJJ (_j-jll ^ 'l^ftVI j|>C- (_^ c - ' J ,'^**'" tS-^ ^C-l-'"^J 
<«_^aj-aJI » la, i nil jjj (_3jjall t L^alLa ( _3 *Jj (_gjj^ull (jn'i-^ll A 'lK9j (_J^1I Jl*llj .^j^jaC (J$uli fg-^l ^ii-ajJ 
j-a (jjLj^ H1i kIL igjl .(jLoill ailxll (J jj m'Jtj jJ^ll aA li^a. ■^gj'V I (jJj . (-^Jjll (Jiiojll allstllj aaaaiu 
?r i ^>jj . j^jj <— SjS jjj^ajj jl >i j K1 1 aJ sj-ail jl A^kjJ ^Jl t4jjg mj ■*$ mlja. 1 g 1 1 ^"1 ^Jll f.Uii^/l cp_ajJa_4All Jle 

a^3 -iJ^jj JiaJ 4Jtlll jl_J c4_Ja|jjalj .^jJj^JI allc ij i iiVl ^ji <-_aj_aA <3J (_$X* ^\j^i Cy *J-*^' LT^" ' ■ '* "^-i 



\^1 uu) ]^i -^i)' (I j Jaj ^^ a j (j>i ^jli. 
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La 4jjjJ 4J dllajJa .13 4_uistJl 4jW n^a jjj^J (jl (j^-«J i"n^ t jl nA'iiii'ilj 4_ju jl jj.1 j.^'n CA_aljll (JjLUI 
La 4JL^JaJ -i^JJ (^1 <jla*JI (^jJI ftiA-a^j^-ail aa&lLail AjLiaJI o^£i]|j .^Jj^JI CllLaK ^i oj^J jl ^jjj jl£ 
,, aJJJ id LaJj cLU AjjoUJU c IjJJJI 4Jy-^ .'ajijjjJallj (jjjL^) Clslilijll 4j2 liljLiuJ *)} Lajgia jj^J (jl jfLaJ - "UiLaix 

<u\ ..rtll CJljAillj c4_ru^«JI 1 nU-> l^.i^jaj ^1 .ij_£3l -bJa rd\£j UK :<U3 liljLij A^.lj tf^ lilLiA j£3j 

,^3 Lil£*a Uni^'iV /«-JfJ /«-^ 4JjUwa ,_2 4 q<-\ \ r-i<\\\ ^jjojjj Jjj^alu f s \ uaAJ j-^Jj • .-» g 3 llj Jai_JaJI /g-ic p LaXil 
LgJ j|>3 V *>^J L3J^ -H^^ U-* 4 4-ML) ^ M 3 LS-^-" ?4>^ ^^ P^i)-*^ J-^" JJ*- "'^ liljAj Lajb (ji>Jj CaiL*il 

/LjaIL 
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'&j|p> ClulS ?SUajl ClulS <— sjS tlil 
AaLaC Cliiajj ^jjll ca^Ld! ( _ s -a^ i_$\ t(j£juoJJ 4JaaLa> <JU^ i^g-*^ ^J-^J o;|pJlj 
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a^j20 j-a V ceLall t " 1 aJ j^s Lua. LuL jj,iai»j t IjjojI -iji&£ a& ceLaJI #.JdJ jjj££jj jJ-iil (jjjaLjljjjll jl 
cjijjjail i . rt uS aA cjjj^a^/l (jc (jjii.Lul eVjAi . j-aiJl ,_]£ aJ.i£ J^ j- 4 (3~J Sr '■ ft "'" J^J ■ "^ "j-iJ /j-2 
<u]Lo»]| c<LuLjg£JI 4_nJaall <Jj ts^jjjllj ajj^aJI jl s-LJillj (—ku^alt CjLjLj V iClLjljujI Aja&L jLajVI .-i^-^jj 
Lpl-i I rtg*i»J.i''"».i jjjj ;^> fi (J£)Aj^. ,-JI 1 «\ niVifi Liu jj^Jl (jl j>iJJ c.-i g^U l.la> 4jjaiLail LaJj i—jLuaiVj .A-jaLj-aJlj 
ljj*_ii ^j-iuoJ La.iJCj .a^LjaJ-all ClUa i"\\\ i—lJLvjJ jJA <_yi jiLuJ ^^uJI ClUa uJjl£ : hj nil jjjlal (JluxaVI ^JiC 

.Ahyus& LaiiJ jj£VI (JSjuoII ,\ ujj LajU c jLiJI Cll *n i «■> laidL <— aj£ 4uSJ>Jj JaJlaJ 
Jjja. (jiaJJ 4j^aLJI Li^aS (J Jc Jj^aaJLui Luis 4a£j1 KjiKj^ jjjlji £«> tS-'^VI k_£&ijVI li* LiAj lilj 
CjUa Mill <lak ^j (-jlaJG jjjJI iCjlijjj^l (jl c^uLvjVI 4 3a ull <Iak CtfrUalJ ( ij's-" V Cjj;ill Jj-al 
Ajia^jJaJ Xjaj (JJ^JJJ jAi ' j^Jj'Ufl '' *>-?■ 'Xi' • ^ 13* " (JLH 3 ^ JaJa3 Ig ioVi =jajj jl t lIiUjjjjuJI (_£l c^juLoJI 
La£j hj^j jjjjjj^ui aljj jJfcj tajulgJl eL> pj . Ijil m jja miai) -ij^jll Upjjj£lu 4JJ.ij <J.iLtjj ^—jjI A-xjUvj^/I 
V (^SJj H.niVi (Jjill jIOaII c£lia.L Ig.MiVi <jaja£]| .il.ic.VI lagJ jJJjjjilV ^ajgU V Aj| i . u<, S&j . jLjjjfLIj 
4_L^IaJ "<— S-L" jJJjJJ^JVI jji-A j-a !/L£ jli lit)' nu/U ^^ \XiA (G) t J i^iMI (_£J>JI 11a ^JajJ (a-3 jL*L 
IgjU t»LajuJI s-^jjJaJ ^jjll Ig.mVi aj^all -Uajoiljj aj^all (J^lj i " iK uJJ ^^all c ^u^VI <_£j^ '-^JjiaJ Ls^JCj . 4 aJja ^ 
lilliA (j£j aJ cfCliljjJjjJ 4j^j] oljj) aj/nllLj J ■ ■Vn LaJSj .Lgjjljlj Jalili.^U CliljjjjSJVI (j-« -iJ^' CAJJJaJ 

clIiLjjjjjj 4-*jjIj ajoLjjll f.U> ij^*jj .UjIj labile. ciiUjll jjjjSJVI Uiul I^Saj cJj-acVI jIaaII ^ji ^u^l ^ , > in ^ 

L<u2j .&_), iiir. (j_j_ijj|j tA*. i in (jjjjJillj c4_ijL4J jj> mSVjj tAju m (JJ2ljj^H1ij c4j_ioi jjjjSilj lA \a<\-\ jjJj-J'j 

jjtj cCiiHj <-J^>Lc. Liu t aftpj i ail ,*-« Ia£aj c^jjlull <_a^LiJI ^L-al .iia (Sjj^juI <jjjL1I 4j|jIaaj i jjjjIL J ■ ^>"'j 

aXaclj I— ajj. i ^-i <ulLs (CllijJa (JJ-S '"l "O^'i CllLiiL t JJ-«VI CJjLui Ia^Aj .(_gjj^JI Jj^jaJI ^j-Ic Xj^. <_L^a 
(J <\^«j L^J-a U-^J c^ J*J.i" ajj ■ ■"».' '"v^ ^"' jj i aJC- jj*jaUj (jJ-3ul (»^-ij <_5-i-Jl f— ajjlxLal j Jj£Jl ^-iLrul JjXaJI 

• AjSkjliJI Lvlalcl ^ji dlLjjjfllVI ^^«J SjJa-o ca3^4-« L^alj^. 

cdj|jiJI di^Ajl cIj£aj .^sISj C3 , «\ i in LiL> J <\Vi 1 1) LsLjj 4 jJj <\ ^ jjc. <j2kjliJI l^jaJc-i Cul£ ^jull di|jill jj 

jjuji j-a (Jil <iUa L*»a jLji tlijjA.I Ls^JCj .A hj i in Cliluj)^. (JSjuSoJ Cjjji *_a cLguajjJa] liij ^^cLjj ^jJill 
?.LJI (j^-ilj LaS LjLIj Clu^i. ^Sj .4uj|pJI 4u-<iljj^ll 4a^.Lll j-a 4jjL>jI Clul£ sJjJaJl CJ^LSjJujII jli cjjjJjila 
A-a t jjt> id^VI Sjii .4jj*»«Jl LjIXj Lcjj JJJ«J I^IA jj Jjill JJ^Jj .<ilia ^jjj IgL ^>^ jrllaoj . j^aj-a ( _ s -lc 
cl^jixa LjjjSJI j «\^"i 1 *$ i n J£ t jj2Ljj.iA (c-ij^ ^<— « ^4j)(S '".' ^AJJ id c(Y 3^^^) LS^J^^^ L^£aC (-i jjjjaj 
^5-jji jx- i^jaJJ id c^j^kjLaJI L^a^Lc JLa^V CliLjjjj£lj A-Jjl j-C 1 $SaJ (—3 t(j_a^jLJI ejjj .?.LaJI Jj^ uuJ 



^ ^ilill Jj^ill yj (jjj^jljjJl Ak^ 4ilii^ll jLkJl (j ^ i. ^1 i ja.j^ iaj. Paradigms Lost J John Cati ^ji J^»^ii -Uk. ^illj Robert 
Shapiro <;IjS ^i Origins. 
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x^j (J^aj^/I i^j-ic- (_gjKjl mil Trh mil jjl 4j=kj.i ^jjj Ija 4-aJ^Ls CllL>jjjj]| oi& tlul£ . CllKjlmll jJjSil jjauoiSI 
. LjLjj3 4»ajjaijAll lg^.ljjl (jc <ii.L i(_£jL\ CjUJJa 4j3 * aAJJ (jl jfLal Jojoj j&j t Clil hj^. aIL ,-iaijj 
<Luilui (Jj^ uJjJ li_£jj±\ QJ-lfi Cllji (_£-ijL (ilLuiAVI i^j-l) CjJLs C<JjLjg£JI 1 $J3UjJa i JJ ujJ C jjjjflll Clljij 

cjjjil (jIaj-I^. (^xjVI t>> j /All uli li^Aj c£ j^ jjj£il 3*^ l>^j .0-0-0-0-0-0-0 c^Jjjia 

^jjtLaijjg^ f-[)^i Igjojij CllSjJa 4,1, ml mil jjli cIa^Aj . <_ajja <J£ ^^Ic Llljil] i_$Xl\ Cll^jj 1 4,1 ml mil ^ji jjjjflll 
c jjjjSJI j-a (_gj-^l oji jjjjSJI aji i ■ ihl m LJUi.lj . Clu_^j£j t jjq m^j c jaa^jjjjj c jjf mSlj c jJ2ljj.1A j-a 

. Igj (J^Ia ^JtoJ CllU 4_uiL> <Lo»Lai 4ji/)L<i 
oLoaII ,—3 I )>v*\ '(S '^ l '*. 1 .' Lj|j_iic ilhi <*t\ L5~^^ cAjAjoJIj A-jjLao^/l 4 3a mil 4_jjllaJI Clil <\jlVnll t>\& (jl 
*L»a »p!)ljj .l^lj f-l_$j^- ^ * "fl ^lAial (_5-1c- Cl)L=k^*j]|j CllLa > i^lll :<-atlL<i tlul£ L$jl LjLi.l * i uSlISj i i) (4 <uVJl| 

j3j ■>,")„ 1 1) ft aJj a!j .Aj m.Vigllj 4_jjLj££JI (jj"n-\Lj]| (j-a lialjj CjK mj I jJ±\ s-(_g_)-^ es-^ *— ^- ai ' 1 '^Hj CliL=k^*j]| 

J* i ^1 jajjjja. 4ji.ljJ (jl (JjJal c.(_gj^aj j^-«d • la ." ' " "J <<-^-W^ ' A^*" 4 ■^>?" a UJ-jj^?*^ ijd - ^' 'l*tJ«' -^=» *— ^»-J*^ ' 
jj£l jj.ja, *(_g^a> (Jj^ iTnl lgj2 jljaJJ 4jjjJaJ cl*-a I flg^.lmj I^Aj i(jja mflll 4jaojjJuJ j-a 4 gh^ a ej^l jLu^/L 
Liu Lojj jl .CllUJ^aJl j-* |_gj^i.l ?r Ijjl 4_2ljj\a3 jl_ia*£ <_La*JI <_Lv*aljJ jl j-£-«J ~l J.^ll £(_gjjaj| Ix&j . Mm') 
Ig rt,'|- : >*') m") jl (j^-«J CS^' j»l^J' SjLaJI UjS-a CjjJJJJ^. ,-JI aj h i^ij ^>jSI £(_£>?■ CS^- - f>^U l"ljm*l Jjir i ,-i S(_gj^. 
jl ?r,j m'lll liA ^ji La jl^-a ^ QJ-^* ^iSJ^ (j^-*ii -^dj aJ CllLulS-u'V U .aXj^i. i . n^jjJ (3^^ LS>^' t — '^d}^ 
A2 jl£ Lajj jl ia^Lc- JJAJ ^/ Cllllj ?.(_gj^J ULaj j^l 4 jj« -^ 4jjjJaJ 4j\jiil i JJ mjj CjJjJal gUjoU (_s-lc- ' " I jTn 

.UjilL jl£ ^gjll CilljjaJI jVI lJaU>j tlija, JjaJl 

£■ #.(_£^aj| j-i^ jl '*'' w lij clJA .?r ?-l£>?^' l!^- 1 ^ 3^ iS-^ "t 1 *<_£>?^' l!^- 1 ^ I f-LSJ^ W 3 j^ 1 4'1 ' "1 ' ""' « 
siA (j-a JJJ^ll jlS . CjlaLk A-a 4Jaj|jj-4 CllalaJI da u^-il lilliilj j< *.T> . „ (Jc-UjII Aili. jla cl ?.(_g_^aJI (JSjuS 
Ajftm'i La i " la J i ^il (j-«3^l JJJ-*J Uj-miu Ud*-^ U' l ~ JC -\ JaJuoi) (Jill liilJ (j^Jj ■ U^ "'"' Ls^ A£jjo»j (Jajli cUiiA ?r, m'lll 
(J£ uJJ tLgJj^. aJL*JI (j-^~ » I AjJI— J»„, i rol CjLjjJA UjjlaUJ mL c4_JjLvu£ll Cll£j i^ill ftXA jj . llAj^U") ml j»J-jll 
CliUL-sall 6^-gJ ?-*^ Clll Hj't <\ll Clul£ • -iJ-i^ (j-« 1 $ K i'nj cL^££ajj t jir i ^il CllUJJ^. (jx OJJJ^ CjuljJa jjj «\"l i alj 

.La LajJ Ajjijjic. lilliA ClulS i " Ua LsUaJ 4 K i"\ a cU-kSjjJ V i^gjll 
(Gj\)A. (— aUJj (j-«J aJJ i ■ 17>J 4 (JjjjaiSLi jl hj uj 1,'lftlr. LaSj . Ixfla ^iUa i^llg'iiin UJ jjli^/ 1 llj|;uJ 4-ajlLi jl 
(Jl n^l i ■ LaJ jlS j-^Jj ' Jjl-^?- 4 (=-?^J S-J-J^a /j-S ( i^1 m"' JTJJ^ll ' " ,'"*• * ^-1-jl^ .aJLtll /j-lc- pUaJ (_>a>i ^ LdJ 

t(jn«\, iTill (j»4 CllUjJjij ja_w (_5-lll t /yj^ S3 i ')V I gr.j.m'il) (j-a Xz*\j fj^ LT^ (j^ 3 'W^j^J tl^JJ^ "HJ C<3liaj| 
fjjiJI Lsl i^jjJaA < _ 5 Jcl ^^i jljii ^jJj ?.Ia1I ft i^-ij jl l^fjj <— sL jl£ jl LaS c^iUall Ajjlk-a CliLuj^. < _J^jJuj jl 

.CiMc-lsuJI (ja ±iy&\ Ijj ^jjj ^>1 <SUa3l (Jaj Ijj^-a t^jjSH P^aaja ij^\ 

aj_ul 4,j«\„m') La (Jj^ m")l diujjajl i_lj_ti. ^—3 Lu*-a 6.1A CllL^'q*') m^/l (J^aju ?CJ i «ol |>J^lj t^ i <ai]l j <\") i n*ij 

?.Lic. ^-2 jj «\h«\ll jjjjjail ?.(_gj^. :<ij*»a]| (_L>I j-* LjojAja !-jjjj "-^LjjaJl (JLaJal Lpj^J cL^LiJlj .L-iLi. 
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alia ft jl£_iJul ,^3 I g . K* ; x^a UjLaJI CllJajjjJ Ulf^Aj .,_g_^a.l 4_ua. jjjjjj ,-3 a «u ftll 4^jjjJu Wj m olajj 4_ua. 
xilj "jjl JaLaJ^I L- a\ uu£l ^gj 1.1a. e^ALa t jj Kill j-a j/l mil jJJ^-J laj tClAJ > <ol ( _ ? ail dilj .K»"lftll Jj^ >T)"ll 

. .ija.j]| ^jjj Cj*.la. t ij£ jja. (j^aj^aall eUiilj c-WalaJI IaL^Ls. (jKlft t *8m^ ^gjj 
?4jj|jjic j-a aUaJ ej.m'll Jiillll La2 .4_jja.l jjl <a*CJAj| 'ULai^M ■> h» ft liJjJJ Lgjjjj /c-ul (J-"» > ajjl j^J 
lauj LjjU<u£ I ^hu (J j-*>*i'i (jl jil^a ^(a *JJ" LJjjl-SJ ^ J ft"i^» 4 aJjj A_j| J t h -s AjLam n j lr.^/ 1 ,_fl t jjfc j\A 
• olja. I.i — Ija. llil tlllat ft tt j . K'll c,_£^a.l CllUjja. «_^i olAj CllUjja. x-a 4jjowul 4JJUaJ Cjliu CllUjja. 4_ja._&AJ 
^-4^" (_$l u j gill <JI*_ij^ <aua-j-*a AjjjJaJ 4jaaa^j^al| « Kill JaJJ2 * <uajj (jl J* ol^J jl-^ c5*^° C^' cr^j (j-^j 

; jLa (_jjiLijj 1 g j ft mj LaS ce-iLail 
la*j (jl I 'it Ki i ill 111 .Jia. . (j^aLaJI LJ.ija.j3 (Jjlj-^aJ V ll ■> JJ > a U LigJja. Liil jlJJ c'a^-a (JjV alsul llaltj lia 
(J _]e LalaJ Ajjljlall (>aj^l jl C jjJjfUl UjJ ^all aj ■> ill ^1 lllll ls ^\ 4_jjIUI lillla.VI 4,1 ml m *_x> Ul ■ ^ 
AjaLja^/l Clllialjjll jX- jVLuiiJ c _ s _Lu Luis cSl J^ll A 1 ft'X ft 4j_Jala. jj£j ^g^l (j n ft. mil j-a <aua*j-^all AJlmftll 
-LulfLaj *-a yja. . ClU^^l&Luil Igjft m'l ^Jjll IjjAlla 4jj2lll Cllljjjjall alA ^ x. aAjJI ^Jl CllljjjaJI CjjlS ^^jJI 
j nt j ^^sljJjjj P(_g^a. j-4 la.lj pjj A-aa> jli cuJjLiLa ,-i (_gjj^ll (JjAaJl CIi^AjIaJj Ajlla. jj^VI jlft <\ll U^J 
(JAXaII p-j_j]| — Cliuj£_iaij Laj2v_ilj c4_jj_jj LjJaLAa.lj CjLjjjjjj I ■s'i'io c|j|^-4 ("v 1 ! ^. (_5lJI liLl^j .1.1 pn ^L-afc 
*illjll t-JJ m; ( j-aj Ha Ijjfl LaS 'lJ*J la. ^g-lj tlllA LaJJ - aUaJI lljJ ^^Sj ^"Ic- <3^J Jx-Ujj (_$ill ClUjjaJJ 
Clllc-jft-^ <\ll C)J» «\"l->l Lalic- i UuJa .^jjlljll J^=>all ^gj Clljji a. J . Ki Clljj (_$l cj-ajil j-a JJ-A-^ lD^ (_g^lj uuul 
j^j jjJC. i " 1 q J^* - ! ^gjll lilljr- "^JL^a^/l" (111 jjjaJI jl j-ajJa ^ •»j;^»H » laJaj ^ I jli 1 1 i K» ; 1 g i ^r> : A-a "aj'q"i . a <\ll 
1 i K* ; 1 g ijaau ><—a CllUj^aJI jx Im.a, jl f-i_gj^- ><-aia.lj t a 3 > r-i ulj .^)A^jliai ^Jlll ^^A - 4jaJLaJI <lrul *-a (_>jJa2l 
La (j^ij .AicLjaiaj aj-aia jj^J jl /■ *JJk1I j-a Ajli ~lg rn^'i jjjSj - Uvio»aJ ?c_ia»j (j-lc- ajlilu A_xaJj Clljl£j 
(jK»; jl3 ?<aJJjjWI <Jjiaj]| 4_j^a3 ^^a 4_ioialla]| (_jl tig mq'i JjSZ ^g-iW CliLujaJI ^/jl L^uj jl (JLxuaJ ^jlx 
.I^jI (J«J.mU ^/l o^JJ^ <ljg,m; j^-aJ oUaJI l— IgJ jl (_ji I la. Aij*jJa dllj^.-^j'^l jl ?.Lai*JI 
<— Sjjuj tlljjij cidlijjjfLSj j^Jj <_ajjuj ^juil Ll1ljJJJ£l , ^ I j-a AjjjJa 4,1, ml m 4_Agi ^jj cliA jaj (j ala, '1 ll^Aj 
jlai (_$ill Ja-aill <—al uoSI ^jjj a31j llA — Lj^Li. ^jJj <_sjjuj Lj^Laj cCliLuja. c _ g JJ <_sjjuj Clljjja.j tClIji ^j 
(j£Jj . Cll jj -^ ■> ft jl Jaja. Clluj-iJa jj^J jl 4_jj\£-al LigjUvj cLilja. JaL-aJ^/l (j^ajX- Ijuj .CllllJlj Ij^Aja. ^—2 
jj^l A . <-& jjj ^tjjliau jl jfLaJ V t/a .'.'"'I' JJ ■ "liil j-« 'Hi>' :a U jal -^- j ai (J& ujj ^-£1 j_aJajll Ia lauuj (Jill 1 1 JJJt ft^l 

.JtjSUlU iljj-aLa La la. ^Jl jl£ <LaaJI iaLaJ^/l slA Jja.j jl .IfcLiSI 
Cilijla ft Lul oj£^i jjjJialjj jjill (jjoLul j-a <-_ajlLa jjp. la. (Jj 4-jIIc- <iljS fj-all laj t^jitlLai \f ft j^i 
SljlaJI Clljjj i i)q"ill jj clLLoi Lila La£j .olaaJl 4 j ft"^ lilliA :<iiajA LajJ J-A*^ U^ ^-*t L>*3^ (jr^^ '^*^ ' 
jl_J II yir.^U jjJ-J-a i"i he. I jUa — (J-a. (_gjj-aj t JjjLA j n ftj -^j ciiljjjj (j'nj '"^jS Ig . KjC- ,_c-lll a^JI 4_jjJajl 
6lA 4_i-iaUaJI ja-JJjjjJu 4^a.j-a c j_a£JI j-a .-jtaJa ?ja. (-A t U^-allaJuoilj CllLajLt-ail ^-aa. A fth'il (_gl i Clljjjja.^/ 1 
p/g->jj J i K^I~CliLlill *_, aa. jl (jjiuil gCJJJ mj ta£JI sujj 3 (e^ IjiaaJ ta jlij 1 9j ftr. i . nVnluj .IaJjJ ^-JaxaJ ^-jll 
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jj).\n ml ' . 1">J c<X4j-aS <jjl£-al j-a ^-Sjjoi^aSJI a_3)_^JI I. *i'n /j-^is . ,5-jaiLail jL\ Pz-juJ (_£l£ ^^joiLail - 4_j jj-aj£j 

.CjLajistAjl 
. CIiLujIxaII ^axJ ^yjll CllSjIa <\tl ^^A 4_taJI ClllJjK t\\\ jj£j (jl (j^ajij a^jLjJaJ ^gj s-i^j-ki V ciilli A-aj 
Jj^aj (jl 1 nlr. t aj •> AJI jjj Umq'iV ulfLs .laj /c-^J .LataJ Clsljjs allc ,-3 Ig mq'i 4jjg mlb JjS-iJJ <-jL-ajl*-«ii 
jj g h jU .ilijc-VI ,-JI (jj^jJjjjll (j>r>; (_c-^Ji cLaLaJ 4 qh-s ^ (Jj-JJ^ 3 P W^4j 'LSJ^' CjIaIajI ^Ji uj > .*>; 
~aj < \;«\l) (j^aj^XJ LgJuA /c-lil JajjjuojlS UajjjJu (■i—ui (j£S <-JUA /c-ul c4_ijj£ll jjjljill .j <Jauaus Igjoilj ouajl 
<-ailall (j-a jg Hi id La pjj j-« Cllfljla ^ (jl ^-4>J (_5-3j *i.ij ^jjll - <— ajjala .la. ^gjj 4 qTi-s rt UajjjJu dul£ Iajjj 

.(—ali^al ^jjj allstJI ajjaiifoj l-ifjj 

"111 liijjj cULpLa (J^IJ aJjjL_jAll ,-A t^u r-i*\\ UaJ mj JJJJ <c-iJl <^l£j celMia ^jj^VI JaLajVI (j>r>; jl 

DNA m bl!lj ^nucleotides nA cjli_£jjKli] U^l jjpLJI :i_j_£j£1I ^ lsj-I^ lU xie. U-j-aJ 

S.LL (J£ ujj /j-JJI 4 j\lflVI (j^aLaa.VI (Jjoi^Ajoi /g-Aj " " V*JU. P & ' ^ CllLajLtAJI j <i^"l CS"^' 'RNA H^'j 

(_3J-a lis .aLta. 'gji "i'i ^—Hil ClOleuull <£j mi (Jl 4jjU<uSJ| ^—jJajill 4^a.jj cdlLaJ^JI I g k > r-i jj '/jAj t llal. i aa I 
l_u£]jj ClilJ cAJtK 4_jjlaJl f.UAj£ll j nt j VI U*J>«a jlS c?rj^j-all tall jjjla. OJjS (jiniojjSj jjiol-ilj (j a «\j-^ 

^thymine jj-«jjj ^Adenine jj-ipl J^«j <^-^l 'Cj cGj cTj cA :5_jjjj^. jj-«j <-*jjIj a)Js>« ^-jj|jj 
j U (jl i jjAulb uracil J^ljjJI J\n,.n ilijll ^i) .cjIoujjKjII cytozine jjjjjj ■ aj cguanine jjjIj^-j 
aU=JI yj djLij yjjl jj>u*il 4 jnoVI (j^Lo^VI j-x> X£ "J1«j" cjI-ijjjjK^I 6 1a ^X jl JLLj (.T 

j-a f- Ijjl <j«j;I Jala <J-^J f»-J ' •— 1 ^4l>a» Jj^ mi"i1 a ajj jl LgjS dijjlll (j^-«J cs-^' (JLH 3 ^ U-^ l>*J • ^ J" ' '^J^ ' 
Clif.La. LJA j-a .4_jjiJ Clil^laS (J-a*j (-jSJ ,_jJaja]| j-a 4 j'n^VI (j^aLA^VI j-« Lc-_jJ jjjlic-j CjIXujjK'iiI 
4^.j«\7> <\ll s^A (J-<^a. jl t '^ tr-i (_5^JI c4_u»aj ^jj^JI ^aJI j-a CjLujJ t jljj^llj CllLull cLgiS olj^JI ju A ^ j /Ml 

• a^a-jll 4ljK sLic. (J^.1^ ClsUjjajl j-a 4jjJull 

^_i*j CACj i^ n^VI j^ aaJI alanine jpVl GCA JA«j tJa aJI ^Jc ja^jl ^Ul jj-^l^l ^ 
U-ui. jli IISaj .tryptophan jlijL^ll ja UGGj dysine jj>jBI >a AAAj chistidine jjjjj u^JI 

4_iiAH UJjiuj .jjjjjj (_^l cAjJxal (j^aL^a.1 4jujl j-a Almlm 3^W U' (J-*-*^ ^^1 <— a_^a.l 4jujI 4j^aol j-u lil^u 
Lgj2 .-< niVn oja (JS o^JjS <lj(; mJ rrliuj cG j t T j cCj cA J (JjoiL in il I^A cAjjJ^aJl ajk\ ujl jl <_ SjS Uauajgi LJS 
La.ljjl 4 jtjili ajj i ^ij CIiIajjjjK'iII Cli^LajLau jS uij ^-£1 cC a_a G j t T x_-a A 4_i^ua20 al i ajj <— kj£ :4 jKll 
jli ca^jila ClllAjJjjK'i frl ni-s ^-3 UAUj-aC-j UAjl f.(_g_^a. ,_jjjijJa I la 1 1 a \Ak .<2lj^a1I jjj^XaJl ^^A c4»aUl<i 



121 J-* JjVl *jaJI ^ ^Ijj^ 1 jj^jl' t_ il-SaSt jjj- thr fight day of Creation -J Horace freeland Judson j James Watson >*j ' 
i/* -u^-aJ pja iUJl <a.jj j-JI ^ujj>l=JI <;jjJI ( ^iu£ « i=.ithe double Helix m^j .Molicular Biology of the Gene J Watson j^»i 
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.Jail (jjla. o-iLc-V Ljjlia (ji -^?-Jj co-ijaiAll Ai\~A ^j (— ajT*nin t gj^aj <Ja 
t_$3\ (_gJJI ^gjl jftj^ll (j^aSjJI ju (j^a|p3,VI LjJOJJa LgjtA jj^J *Laj.i C _ S -SJ 'Laj.ij-'^l LH>^^ \)-& '■^ Lc-jjj 
,_j£ ^_a |g inq'i ^c_ia»jj c lAj I h iTi'ljj cLfrC-l <\"l^lj tlll).ljjjjr\*u) (JjjijLai jjjfxL IXj .13 (jj£^ jl ' . I ">J HJjgJa tg^' 
Aj^jll ,_& caJjIjII ,-3 CS.1A . LpLa ,_*, Ig mq'il i_nl*jj jjjjjjuI A£.\ j i ^i jj-}a.l > " I aI*J ,-Ja. cj^ajll j-a jLLa 
.(UXll *_iL^aJ j-a La .la. ,-JI <_ig_tiil LJ^ll x-iL^ajj uj aJLc ,_2 lIiIXj oLaJl jl i_$\ l jjnajjjjill jjj a^jLoJI 
■XjjjjK'i CliLjfLa jLjaaioil jjjjja sl^^j <Jj*_i-aJ Jaia (J^aj 4-il ,~A c4£^jjo»j jjjja.jljjjll jjjj La£ c4iSji-aJlj 

j-a V-ij jjj> m^VI (j-^j Vioil jj-jj^Ij 'Ljjji j-a V-ij ribose jjj£)ln j*\ mil :,_jI.ij » i. ma Jjjj^ j-a ^-^j 
t G cT cA S AijA a_Jo«j ^jil pyrimidine jjjuaj^J J\ purine jjj>J} c&-^ 4-akJI ^^Vlj t(UiSI 

SxLu (jj^ (JLooa^VI ^ J*; dl^Lc-Lilll sijfc Clsj.la. jj-^J Lajj cCllijll j-a ^ q*\j La »1 hr.j A-aj .U jl cC 
LgjtAaj I gjlr. <Jj_i^aaj| IsLj jjaj m 4_jL4 cClu_JjfLa]| 6.1& j-a JlXal -^J-aj (J^s|>i2l A- « /c-ia. (j-^Jj -(^LlAjS 

I*— *?> j-^- 4 ' l^j cs— ^J . i-1iIA-jjjjK'i\L L$JJa i in t _ s SJ Lagjjl < _ s _ll5l <Jj2^1I i_j_j£[p]| *j_j^al ^auawj^all AjLjJaJL 

cjjjjjall C1iL«j_)jL ?iillij Lb/lail a,jij t Qj^ 9 , .4JaJjVI (JJJaj er^ jb <^- ' "L <Ja*j_ioi s-LaII jLi ulilXujjK'ill 
. 1.1a A \f\ i >\ LgJj^a. <j^aj2 (jjSLu iiiUJ Vj^ 'ts^l Cll^LfrLiill S^- 4 tl^aA LsLaJ *Jaall Clujj ^^jll 
c<Jjai^Ljo ^ji LgJajjjJJj .4_oj)AaSI (J^ajVI sLa ^ji A-aja.1 dil^ujjK'llI (ja \j^ju^a LlXaj (jl ^Luioil LS^- 4 cJj^ 
(_gl c^jJjVl ojXJI i " n. S ^ <— LjS tjj^Jj . Jj-i-J ^ ' «aj Jajoijil (J jajJ t jj^jjj .-> niVn 'SjJjJ LjaLaa.1 J*\ uilui 
V 1 (SJ^J 'T a-a A j cC ^la JTjI^ G 'La.ljjl CIiIajjjjKjII -iajJa. J*\ ujj t_ kj£ <-_ajju (j^aJ ^^jVI ^,L i ill i nil 
arnol) 7Tj|3^'j •'<; i" a '' JajJaJ) Cllf.La (jj| (j-a ;t_iJajj V ^H^ (j^Ai •^■^ st r' »LjAj£j) (j-a ^)J^I (_£>^' ^cr" 

^k, GCATTA a ,jjMI Ciio. ^_L£ jj^lj .CGTAAT g^J UiL^jaS GCATTA J-a^ uX£ ^^.jj 

t CllLjjJjjfll (JA A-^ulj (JUaJ (j£. JJ*J t^^J ^(_5-^JA*JI J^aVI AxJI ^l^lal l _JiC (_$^VI A£joiLua cVjl jrLaAiVI 

(_$\— 4_JaLuc.| 4JLuij 4_jI (JjfLjjl c* s^LjjI (CI (-i hj-s ( _ ? i LtA Lvujij ii3o(JI»U (jl i -AaJ Cj cG j i T j cA jjlfl 

SjVj lLjS '<— a_^j-all Ljjll alLc i^j-Sj •CjLaj_)jVL c4_ilaj| <J_a.b ilJLA jLajj aJJj .^jjjJI jj-«|^l SjiS jX^sa 

Aioi-C jl cG jl cT jl cA 4-*jjj T iC jl cG jl cT jl cA Ajujj A) ci^Lc-Lijll sIa lL^ jli clIiLjjjjjjII 

.LjI^Ij Cll^aj (jl UaJ (^iaa. jjifc 
Cli^l ., i d1 i inl) djn r. ia-Jj jJ^j cLa <ijjJaj Li*Aaj tdijj ■^■> «\ll jl 4_iiuUall CIsLajII s^J LiLS Ljjl (j^ajuiil 
j^a 4 ql")-^ rt p IjjLj A 'ljU jLaall ?r j i ^>") J JJJC- •|;|>aj Ijl^ 1(S mij ?r,.in'n /j-Jjl t A_j_5_jiil (j^aLaa.^U A_jjjjSj1I 
jl i . \ aJ Cua. G — AjjJajfc a^iia jl .4_j^jjjjK'uI (jjijoiVl j-a o.lj^a]| ^"il mini jut LjJA (J£ c4_jj_oill (j^aLaa.VI 
4_9j^JaJ C jjJaJ jl (-iiiAil p I W i i ill LI cLiA .repllCatOrS C1i|j)J£a1I ja LajL 0JJ«ia ojJao j«M ^>")m~C jj^J 
j-ajj (j-lll Cli|j)j ^^11 lilJjj . lIsLjjjjjjII XJjj J \Vir. lA j'n^l (j^aLaa.1 (J_ui^Loi ^—11 A^pLuiuU A_Aajal 4_ill (La 
(Ja.Aj l-lfl&j , t '<■> i aV I Lpj^ja. ^jJaJ aaSJ <-_a_ojoi c^lljlllj eliJI ^jjfc LjJJ^S iTlmVi jl <— a^L^a l j£\ lIiLujjjjII 



i . u£ ^a djU^ Ajj^ill jjjaLa^V* tj-o ol .Vi 5L)ajI <jl oj£a ii a ^ jAiaS j a-o 4 j ■ aS Cssti j Shapiro. 
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.JjSH 4jlaJI ^i laJj Ajgaia tJJ^lj JjSl ^aJLa i ■ n^jjp Jl (J-^jj Um> 4 , ,~»qll Jl (jr *JflaJI »Utr^VI 

U-ljAJ .la. igl\ Jl rt'Xl V pj^l ClIJjL IA^J2lj) ClIjjJjJjSj 4jjolLal ajSJ (jl (JLoJiaJ (jj Jjill ^gJJ Jj*j (j^ij 

ulll jl .4 haJJ (j^-«J ^/ 1a ^-Jl ^ jj i >-i j-i-jj La (Jjjjjj * «\^> /j-ic- Sjliui jjjJajj tjjjjjjjul Clijj q^> <i jj.1 
jjja-all ajj h i dV 4aa*jJa "UajLai (Jg mJ <j| Ja* Ula. Ju« la> Jl AaiJajj Ajjjj ^jSjJaJJ Ula. (Jjjjlj CJJ/^ 

ajjU.uuU aJVI J-a«j V txJIjll Jj .AjkJI JjV nnj elL Jc SjiSlL ^lai 'UjS^a USaIb <L^ajj genome 

AS i ol i nil jillj 4 1 .la. 4-lj_»i» CjlliJjjKj 4,1. ml m ill Kij >J>jV j^J^^S . LjljaJ l>^>^ ^- a ^ ih^ Ajplsj ml jl 

tj\ iCjLajjj^l l^J^cLo! Ijj Vj- Cff j|j.mT,ll j]>Sj3I pUai.1 L^jjj jl (jjJ lj-Miij jj-Sj jl *\U" ..n V ^Jjjall 

A_j1a*JI (jjjlil jl . jliLsVI jlSj A_jj-al «La m'lll jjixJ jl j-ajJaJ ^^W cAjjj*-all Ajcbuall i_JjLaall dil-\-s i^-irt 
A ■> Li t < uj£j La-a c?rj^j-a]| bill jjj*^ 4JJ^' <a ?r,lm'n ICllljjjjjj Jl Jjjjll jj-*l>jl ^-a^P W^ ?**£ J^' &-^*-a]| 
CjVI laJ ml "t alAJ cAjLaxll J .(_ Sjj*»a3l <JLui_^a3l Ijjll 4-aUla ajjiiJa (*-aa. 4_LjailjJ yr.m'n (Jill Clll.jjJjjK'ul j-a 
t_tlkjj <jLa*ll olA J <k^a J£j .AJjjxJI intrOIIS CjbjjJJ^I ^j iL>oUa (^JJt-all 4-aJ.i*JI llill Cll^.mlm" 
Llll_jaiU£)ll U-J3 (j— a c4_jj|j)jll SjL-iiVl j <\^j (_5-J-ll t j > .Vl^ <\ll (jl_uij-aJI LJ^ll j_J-ajJ aJ_J ~l \Vir.j . CllL-aJJj| 
(—jj-a^/l (j^a-aaJU .J-jJjjK'i Clljia (j£ -^jjj ls-^' "— - '"^AlJiS '^ii_P (j^aLa^.1 j-a i_u£|jj («-Aj cribOSOITieS 
(J-a*J (_5^JI tjjjull uj _aA t(_$jjj (j^a-a^. (.(CJ^ j-a JJ^.1 pjj 4 JJaJl ^JjaA (^3 pj^ ^l-J^ pJJ ' <J^^ .aj^A-ail 
j-a (jilll LJJ j-a A^.lj ?.(_gj^ <— altJJ CjJUaII UJJ- 1 ^ tc^* 3 • L - - '"Aj>?^' (j-* tlH c 'J-^' ^'JM '^-ae-^-a Sjldui j-a pjj^ 
a?.ljJJ . jJ-jiLajgJI ^jjj CAC 4^ajj CJJ^.1 £(_£>?■ csA? •cs-^- 4 '^' (j^x-a^JI jJJVI (_j-lj '^JJ c$i-ll GCA lijjiLa 
(jJaLaAV! j-a ^AjajLoU <jj£-a C(jUuj-aJI Ijjll 4jjyall o^jijJall i Ac 4-aliLa j^Lal A-a (jijll Uj jx Clll*»aaall a^A 

.jjjjjjll >> L ^>1 ^j^*j JaJJ ^Jlll cAaJj-a^/l 
Clul£ 4-af.^Lail jl ji'iti jl (Jj<\-^ ?ajjLail ^ Ij -a X I (j^a-aaJl A-a .J-jJjjK'ul j-a AjjlLa (jijll uj ajljJ <— SjS 
CllLLU^. (^JUaJ (Jii Ijj S-(_gj^ (jj Cll_4Jjx (J£ CllUaU^. jlj c<-atjj-a]| LjaII jjliJa jjj (^Juajll^ Alp\j Aa*jjUa 
J-JC- Ijj&Ua <-a?.^La]| jj c^iljll (—3 . jai^/^/l-J 4 jtjih ajj * aJ c^lj-a cGCA (j i aJJJ ,^5^1 c ( _ s _JJ-a'VI (j^a-aaJI 
CliUaj|jll| ailA AJ_^a ^—3 4_j^aj^xkia]| CLllL-aJ^J^/l j-a Xjj-all 4Jal_joijj Cll^aj liLSi A— a jj^Jj L£)Uaj 4_j*jjUa 
jjc '-Ljjj /j-jll l -^- 1 '— ^J^j'^ I j-« LjJ^ 4 ql"^ n 4x_jAi»a fj-ail (J JAJJ jl <ljg m; jj^-aJ .4_jjCja1I JJC- 4_alii«aJI 

. jj.in mgll j-a S/aj asparagine jja^Ij-mVU CACj c jjjVVI j-a S/xj jlijL^L GCA cjllail Jjx^ 

aXaaa-a Aj^li. cLJaUJC.1 ^-jjjjjJI jj-aj^ll jj-^J jl (J '^AaJ cA_iS-a-ail CllLaJ^J^/l j-a «_joiIj1I ^iJu i)\ m'ul A-aj 
^^Sj .lIiUjjjjjJI ^i jj i aJJ 4_jjjill (j^aLa^.^/1 IxiJ LaAJC lilLiAj LJA LAJjaLj <— a^L^aJ /j-jll CllL-aJJj'V 1 j-a l.m'n 
^jJc- CllLjjjaJI AjsljoLoi c<illi-a]| CllLaJJJ^/l *-a3 i"Aa*oJa" <jliJI J^b Cll^lfcUjll ^j-a (_^l j_»£j La jj^b c*iljll 
LllU^Laj j^s l^jojij JJpo CllUjjaJl ?tjjj ^^jll Ajjl^ll j^ao (_5^lll (_^A CllLaJJJ^/lj .IjK 4 alia ^ tlljjLai* ^l^lal 
.SUaJl A \y\ ■> II 4aJaLuC.^I j ,\\ r-in ^_A CllLaJ^J^/lj i<jjCjx jjc. 'o.ji*-a i_jj£|jj (^i^Jj »Lvaj£jl 



124 i^-Am^ 1 h^- Richard Lewontin *4& ji"l .*^*^ o^^ fS*-JI 4i^=jj liJ! SjjJa^i Jja. Biology as Ideology. 

jx^ \iall-4_3jl j oil (_]>il axil A c j aa * 



165 



ujLai (J-\ nij cujIS 4_la (jli (Jjjajj »£aj «\; Igj; ui j-Ijj U.l3l jli t lIiujjjjjIi Jc- ;»till s^Lajcu ajluUJI *-aj 
4-a_pUI ClsLajLt-all j-a Jaia Isj^ (jli niili A-aj . OLajjjVI i_$\ t jjjiLflaJI jjlLa-all Lg^tiaNJ ^^all CllLajLt-all 
jj-ajj)j . jjjjj_il3 I hj mj Ljxjjlj^. Uali_jJaJI (JjuJ .IjjjjK'u) (J. uA> gj jl . U-lJI ,—3 ^j^Slj-4 lIsLjjjjjjJI xj i .nl 
(>unj Ls^jfcj .CllUJJajl 4 jl-TN 4Aih1mi (JjuJ jjJjjail (j^Jj t4 j\lftV) (j^aLa^/l (JjgiL n*l -iJ-aJ (Jjjjjil (j^a-a^JI 
.^-JjjiajJI <jj^3 4 -sUj (fiUI ^iauall J^, Mill Jj (J^JJ La-a 4 <_g-J.il <iUa AJU. <_g-lj IjjjI^P- W-<Ap (_gj SaJJ 4jli 
Aaj aJ .-» !■> 11 o>JJ^ lip! *\ mi ft /j-lc- (_gj oJJ <Jj|j)jJI <jjajjJu j-a (jjjjjall ^L*j^/I _JDLul <_J£jJall tJAUU 4jjLa-aj 

(jl . I&jjC-j (jjj-a^/l (_>uj-l <— 3 ajAS ^jj^VI Ajjjiull (Jjitllj c^-ajjallj t ( J i nljaj| JJAjJ dpi *\ mi *i /g-Aj t-X^. LgJ 
(J£ Mill jjUjj . LaJLaJ 4jj^ mi<\1I JjJaLLail ^)2Ujj I <UJJ t I iJaau 1 _ Ja«J (—11 U-l^a n LpLiJaJ Ajj^> mi«\1I JjlaLiail 
. /gJJt-o jj-i <_gjjj)j}l jj-«yl jj^ J ' " ' ,'"*• " l«iA jj-^j .AjlaJJ 4jjU>u£1I AjjjIu c^j*j ^a. __Jl c Jig-ill 

(j^aj^/lj (J^ Mill (j ii £*j jl (_g_)JLa]| j-a A_jli t jjjjjjll Clll—ai^/ Lg-La J-** « LS-^' *jj)JJ ■ <aJ' £J-"-<a (c-^-J 
jj . Jj£jll .iC-LoU ^j^J <Jjjjll __paLa^M CiK mi .IstJ l-4J3j 'Vjl ^el^ -^ CllljjJjjall jjSj jl <JJl£-aj _jjj.ijj 
JjlLai <JjLa> i \ ^ ° y aLc ojjU A^j^j <_3 . 4_jjjill __pal— a^/ 1 jj^ ujj j_a (jg_iail A j'n«V I (j^aLa^.^/ 1 jj^ ujj 
(_5jjaJl <— a^Uul (_3-i^ M J^J jl '(_5]jjl AjjjIa ija- aJ^LS'VI sXijj-aj t jC-Kj mi 4_*»ali. j-a f.l_j^u£JI ^-JJ^ 1 'J-r^* 
jl hj inul jjjj£ll LiSji LaAj - LxijA^ \j jUxailj t j^jjA^JIj Cf.Lail jl ■*> ;; jl g ■> 1) -A-a3 •(_3JJ^ /j-S (j^ajiU 
cpjXioil (_^Xa (Jc- ((J5>fll ol^l^-a) AjjL^S Cjj|^al rcjj-ail LjajC-j - ^j la II ^JC- l-la^j l-*^jl LJlc- (jJaj jl^ill 
.?r)ill jlpakll » 1 fn i nL 4_i-aAl ^cj *- ( _ s - J ^ c£' 5"^] cr^ crli^' ^-i>?-^' t"ll mi^ .4jjj1j]| CliLaalall Ijj^xa^ ij^*jj 
jLiJa-aaJI LaAj i jJJ^^/lj jj ' "JQ " ?-HJ j' "-^|>J*J-«I (J^r»; 4jaJl*»a (^JJ^ 3 (j^ '^Af* p UaL nl '|>J^I (j^J 
ftjjV. ■ a Clilijlk-a IxiJ jl (Jj2 ^ i >>Vil ^iJI j-a>il 1-aS • ^I-JJJJJ^I (_^ jLaJaJ in«\ll -UaLau jjS'VI jl j'n«VI 
(Jjill jj£jj .AjJuVI (j^aLa^.^/1 j-a Ajjya jjai^Lai (J& miTi t Qj^ fj-ail ( ■ >xaaj jl i ■ iaj c^/jl ^(jjj-^l j-« ' i'tjj 
<iij-a ( _ r 3 ?,_g^i.l CllLaJ_)j| j-a ^U (J* ^^Ij j^l j-«J . CllLaJ_)J^ I jl t h\i\\ j-a (j, ~l i ^>j V jJS Jj ^lj*J <jj 
4_J'Vlj cLiJaxj 1^ i >y* J «_a ^j'n«V) (j^aLa^.^/1 lilLuU ;UJ Aall j-a Lcjj ?-jjijj (JI^joJI pljaJLull <— S3_4J jl i ■ 1^>J La 
(J <\^>'i jl Aju Jais ?^)„mi«\1I ^Jl l^Jjj^aj j lajjj j^ij .<JjjJ (j^aLa^.l t aj i <-i\ja ijI hTi L^)*j /j-Jjl oXr^jll 
4 1 ml mi (^11 nn LaXJC ?4_jjjj (j^aL-a^.1 t <j i ^<j^a jj^ jjjjj_JI ?rl_jj| ^L*J <— LjSj . I $ ■> j i ^i /j-lc- CllL-aJ^J^/l 
(j^ajJlaj jl i . \ -\\ ??cjaijj jl jj^-aJ <— ijS cAJjLa a^£ ( _]| UjUUJ (_gj hnj I i >>■>; 1^ i >>■>; A—a 4 j'n«V) (j^aLa^.^/1 
jlS I^A j-a I n mi jl i^j-lc- <J-^ lijLJA (_>ujJj .LlJJ-al I i ^-i«\^^ I f))n\ I i^n-> cLgjf.|^aj L^Ja_»xi. (_LiJ 4_ill cj-ail 

. La jj I Ji^ax 
^jjj Clllijl-s <\ll (J£ .*\j jjt- j-a <xaj jl aj>» ^ J>iJJ LgJl^ caLiaJI Jj L§j2 jJaiJ ^jll 4jjjJall ClulS LI 

4, j a. i aj L-a-a 4_jjxal (jjgl <\^>l :^ji.^/l -^J-^J >,ll Kl J -^ Jl j-i-JJ I «\(; j ^ (_LS ca.> q* «\ll Clll «\j i aa II j-a jafc_4_j j-a 

<^.U>^1I A j-^t — > 1 jj^jjj .( j_fajj]|) ^—jjaJI JaAJJI j-a '^Jjj (j^al— a^.lj i(.i uiaJl) (_g_^AUall Ja-ajJI jj-taLjljoJI 
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4_i^aLk Jajjji <JJa ( _ r 3 cljjll (jl ClLljV *i$l Cl*.L»i 4_jjjjll (j^aLa^/l (jl <_ S -Sfc jjj- 1 ^ tjA^ l ^"Jj' P^^J 
(j£-al t ifi till jjV ^$1 jiJjjJI jl i <Vil .IfraJ ciilli j_4jJafc ( _ r 2 .4jL*_iJa ajlia. tlijjAfl <_£-lJJ jl j^-<y *4 m a 

jl cj-ail (jj i «o f.ljjoij . 4_jj_jj (jjal <i^»l * &Xj^a]_yi jjJ C6j)j-^aJ jS<\j J-^-J (a-^ - '-iJjJJ jl ^ JU 1 "* ' CH 3 ' <\^»^U 

^jj| ^JjjjJall tllVLoa^VI (J£ <_kfcLjaJ LaAifc c Vjl Cj^Ia j^^HH ^gA ^JjjiJI <jiaLaa.VI A 1 ajj jl jjjjjall 4^.L*..i 
— aJjIjII (^ AjjJajC eLtaJI jl grVn mj ^/l 4_ilfc > : 1* 1 «~>J AjU clj^Lk ^jjj 4_ulo<u£ll ^Ij-all JjJajl AjjjjjJa j^JJ 
j£-«j fr^ji (_$U Castas alj^JI jj Jjij r"]jP^I c5' .Hnml (Clljiui (_£■!« ( _ s ic c*ilj]| ^j .Ia^jIjj j^-«J V 4 ajju 
Uai. ?t J 1 ^il Laj .QUaJJ *i^JI 4jjD 4_nJaU ajiL .ilijfc^l (_jl tUjJ^. UAXu 4i_i^a_4J 4 jft"^ jl (j^ajjtS J^aSJ jl 
A^ljJ La <_J£" : (jjJaJj2j-«jJ j-a jljixll ?. Li. . ejjjjJallj 4J Ur-ill 4_ju£ ,_2 ^jj^u liiLs. 4fc jLu 4jfc ^)jfc l£j"i uj n 
t-JjSjjjjla ". j Jja Jj aL ( _ g jlj.A»JI" Clu^aJI i—JjjoiUsJI ale ^ji li& (J) , «\ 1 iO ".ajjjjJallj 4J.1i ."ill Aajju jA jjSJI (_«i 

. jjHlll (_C._jjJaj-<ul (jioAjl (_puk j-a T^J^JJ >J ' >^|>?" f ^"' 
Lgjjli 4_j| ,1a. (Jl l.i-a> &.1* n 1 ^ <jj|j_iic j-a l.iVn <c-^l **1 J^ '' *>^l '-^ jl U4i^ ~D^ cs^_H>*ii^' ^J 
.jjlijLi jjIjISII jjjj|jjj1I (_g^l Lxa. (Jjjj La (jjiUuSI jAj cV£V SjjUa aoa^jj CliLUj i-alLi J^Lk ,*iAJJ jU^afcL 
pj_) <Ul ( -l\ (j i - ^ 1) m;«\; jjU^aII J-JaJj c^^jJaj^/l Clljllll jj, 1 ! 1 ^^ 4jL^ajj ^-^jLiJl f.UJaall ^-11 Uii* JJaJ 

('(SJ ft1f J ijLj^' (cJl UJ-J^^ >- jal >jl .t^ 1 «^jj jjJjjaJlj C(3iiJI l-ifAJ joLa^Ajlj cuii* ptaLul .-ih* ^ <J^»2j •pl> £ - 
^jjij A {^ j—fl P/g-jui (_$l i"v'i au jl (j£-«Jj . Aj^-all ^^aLjJjjaJl j-«>J' •jjI'^jSl JJ^I aA\ (J j-s"i jx- j •>» 1) 

.jjijij LaS c<lui jjjlj i. e J a;^L<ul (J^J^I 
Ajli coLiajl CliLiu <— ijS U>^ X?^*^ 1 ^J-" 1 /»-^ j' fj-«l ^ Hi 1 aj aJ Ul :u!j>'"'' f ' i^-"' ■■*' I ' «aJ) I^A j^Jj 
1 (s'^K jl suJaail j-* Cli?.Li. oLtaJl jl 1 1 Hi I uj^J j' <^)-*1j j£-«Jj .LgJ ^jl^J V JjAJ ^Jl UsJj jl LajD j^-«J 
(_5^JI j-«j-ll jl J)\) «u 1 11U f.L<U*JI t < uS£j caJjIjII ig^j .LaiL-4 (jail 1 1 Hil ^^aLjJjjaJl j-«3-^lj .aj^ill <j-K -^J^J 
£ .° _J (J^aj^/I J-aC- jASj (-C-UoiVI nJjUjli . jjjJajaL ljjl£ LaS l^i. ^-JjJa (JjuJ A_a3 UfaJJ jl al j-s IS jiLsl 
^gJI oj^La liljuij (—aj^aSj jjUi. jlS t jjjaLjljjaJl Ig, «\ 1 aj ^Jlll dilAjJjl 'ij mil ^-i h_jSj£1I XaaJ j^Jj .<liai jjJj 

V.^ (_5-J^a-a (JjS i " 1 ^"1^ A3 aLrsJI eiilj j>Sj V jl lg,»,fi (J-«uaJ Ajkj^ ^jjj cl^i. Ijjoila— ^jiij jLaall cJj^?- -^ i - 

,' . -.. '* 

(J^Luo (jfc I^JaJ Cajjllj .oXr^jll Lj^Lkll aAflVI CjljlaJ io«\1I t '» UJjSj jl <~JAJ tCaJC-l ^^ia JJ^Sllj .Ajjoi jjjL 

^jj j»^|>J t Cll|j ot,1 1 n ft (JS ujJ t(j^aj^/l i^j-lc- ell! j iH»"l<\\l a^il Lgjl jJaJ c<3jj-a »jj 1 H-*> i_jJUiJa lillaA cUljjJjail 

H '< 1 r-i (jji lii^a H_uUaJall j-a (_g^l ajft»,*1n)ift 4qjHll ?r hm ( JiC- (J£ itflj .(_j^*-a alixi. j-a <iila LA^aC (_gX<i 

cjUjSiII jl .stromatolites 4_JbJall <_ukJall aj iKll CjIjIjJJI ^ 4 1.1^ cjUUiul ^Jl (jiy-i L^ 

. i " 1 1 H ^ Ajjoi jjjIj V . * 1 (jfc (JjL V L« (a-jj Ajij^ ■S^M a ^ J.i^ H A) mj£ Cli|j|ji L^jl ^JO«J ^jJllI 4_iaLj]jjaJI 
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t ii^i (j'^l\ t>«>Stj al j-\ 11 <a-jJalj (—SjjJall <j3 Cljl£ (_giJI j-a)JI LfcH "^J* jW jlJ&C-VI ^jic- ci-*^ l-^Aj 
V v-i-aj (J^y-1 c>~i L>t3^' (J - * 4 '-*-" 1 'j LS^- 4 ^J' tajjuajl jj'l"'ll ijJJ-^- 4 (j* ^— >U-^ A-iJaJ (_gl '/JjVI CllUI aj > a <\ll Aj2 

liljjjjj ^jjil L*jL-*aljj2V I A£j "i l _ s lc- X«U*J i^j-g^ • L r 1 Mi;lj <L-ali3l opall 6 JA ,_£.i-a (Jl jjajj jl i JaJ j^Jj 
j-a A-frLaaJ jAjj Laj .LaU"»e t i laj V ftJ-jajll L£UJlfl .AjjU-VI (J _iill A^j^a j^Jcj ^UJiVI ^Jjljll ^ 
s-LaltJI (j^lj . A_ia>j] jja> Ai^aj *jlj5C'lj LS>^' ClllcL^a. liU^I AjJaSjj 4jjI^jjI ClUi "t>"ki1 CllLs^Lfc Ajl£ s-LaltJI 
La^jCj .Clu^aliJ A3 LgaS i " iK "i"i oL^aJI jj^J (jl j^-«J <_sJI ejliill (jl ^^ic- jj» ft">J CliVl^aJI 6^A Q>w)jJj jjjjl 
JjAjJ 1,'lftliii lilj ".Lau^-i^a jjiLj ^^1 1.1a. ?t3L-a" Jl <JL>a ^Jj 1 n uia llui t_ JJJSJ CllljiJljjll jli ceialill (JJj^aJ 
L£iLa. ^jJj l^c.jj^al i^jii 1 IaJ IjjS j_»£j jl j^-«J »,'. " f- U L * aV I jlfl tCjlJjJ Sjj£a3I Ajjj*yaJI 4 alVi^U -ijj-a 

.Aj_ial jJ_pLa OJ-iilC- j-a jjjil (jLaul ,-JI ^)J JJ-JOJ (_jjj*r**1 i in ClilJ^ (j£ «_ a J . (jj'l "ill jj-pLa CjLla ,—3 fti'1 q» <1 

(J J Aflj .Vj! LiJ IgJj 4 . *3J illj A^a.L>JI 4 K m« ^A Cjlill ajjLail aJjjJ=JI A*<JajVl <^i J&t Sfcja-JI A,Km<illj 

(j>Sj jl Lali . j-aj jl <— fiL£ alLfr lilLiA (JJjJ A_j| AJaLonJ IjJJ-i" jl (a-jj S-LaltJI (J^aKJ J ClVL<U3>VI l—ll )-\ 

.aliaj] /fc*J.i" t« J '*!' a<a j-a uLiu jl C(jj£ll aUa. (-i a^a.lj aj-u i"i,W**i Aj-ila. (_gl cAi^j^a Jlilal 
L^JjjSj^J ^^jll 5_u|jjll a^AUallj (^jjjll Hft'lll aJ^IiIaII Aj^LuC*^! (JJJ^ jC aAJa^xl Jabta^L (j,'-~» «» i ni^il 
jl hj "i (j£- ClLaallS ftjujfcl j)S-«J al^JI l."!*!" jC- ' " >a ;llj .aUaill j ~u r-in (jfc Uao Ajji *->■>!! sUajSJI ?.|jj LojS 
i ■ 1 1 *r"lll c^-jJajill Jajoij i_u£|jj f.lAju JaLaJ^/l JJJ«\**1 /jic Ajj^S AJ ?r, «\ 1 0*1 l^a. jjir 1 ^1 "(3j ■*" J&J i ie^iJ J ^^ ja 
CllLljill) ojj^aJI jj^j^aJj AiUall (JJ^a. (JiA 3 (JC- ^jlp^l *^ 4 ^'-^' AjiKll cUjla c «JOj- UjjjSj'V I ^ic- IjS^x 
(jj^a.1 (joiaUjJo ( -l\ prtiaj Lgjl jAjj j>^lj tA n->r. (j^uJo *jj^aj diLaJ^J*^ Ij .Jaj^-all ^Jl (A-jjIj^irll AjjjjaJI 
.,-jlgi V (J^aj^J /j-ll AxjjoU sj-all j^ajj AjAJC- tjj^Lui ^—11 ?rUlaj (jjJaluill sAA Clul£ l^lj . IAjj (jl jjii 
(J_uijl ^—jJajbkjla. LaIIc jLS ^ 1 1 ^1*^ I (jl hj Mil) jl 'a^S niljjS (jin mjja aJLaJlS c^LaLuI (J*-> *.i i-llj-aLa. 

.jjjf£*ul jL^i j) 1 nq**i j-a ^p^l UjJaj-a (JjijI jj"iq"ill I^A j^ij .Aj^aall (Jjfioi /J 1 -- (J^J^' iJ JJ-^I 
lilxU AjLgj *_iJaJjai I^Aj . jl hj "i jjJ Lj^»JJ jl (j^-«J jl hj "i ^lajl *I^A i A\ ot^aJI f-j^ Jjoi Aja.|jJJ c^jAic 

.joLUiill j-a i^jjl^J "^ l— 1£ j-a <— SSjJ Ajjl£-au tt, «\ 1 ajj ^JJIjjll h«\'illj ^-jjjjJI j^ 1*>«\1I u|^-« j-a A^jXall AA^JI 
jj£"VI jL^aII jl ?(j-acVI jl kj "ill liA c^a.jjjjjll J hill ^l^ill ^1*1^11 IJA j£. Cluaall jiaj jjl j£lj 
(Jjfl j-a La AijjiaJ a^dus oL^aJI jl CllLul (j£-«l lili . tlllilL s-ljjjall jjjljl (J^lj jA i " l-s ill (JaJ j-a La._ojJaj 
(j*->*.i ' " 1 a J t l-n ■*> II I^J a^jtjjiij .<— SjivA Jja. ^—11 AJjJA UJjaLj CJI J^^jl jj^J ^ ^j^ic. t g. I j <%j**S U ClilLaiUJ 
^jj| l ( jlj)l\ dijjq-s «\ll£ i " 1 1 <\r. A3 Cl1ujjj11£ t J^LxaI Aj m, Vigil ^-jh mil Lga3 j_a£j jl (j^-aJ (jjjia jfr s-LJaJI 
AjjC^aII ^>JC- ClOlelijll A^a._aA tA Ijlqll g.1 Jfn'Ml Clllc-j <\-^ <\^ AuxajJa ajjj^aJ *jJjja._4A3l AjjjjaJI Ujjl£jj uj j_U\*J 
.Ajj 1 *-r>ll oLtaJI (3f jal A j'i.H «\ll oLtaJI j-a L-a Lfcjj jl_j (j^a|^a3vU l^ja. 1*1 J*. 1 jjj^l (g- J ^ a<a J •LSJ^ 1 ' ^JlijJai 
LjjUti j^.'s.mTl t»Uxu£jl jJJljii VI j^jlaJ V jUllI C(>ajVI ^Jc "J>J Ji^VI jtjjjjl t jJ>m<Vlj jjSXJU 
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6.1A j-a Ajj-all j-aJ * j-^ iTi"u jj^jS <_j-a*J jl j-*-*^ LaAe]^' JH ' JlP^JJ *-a.lJC.j '^JJjIj (JlfLiilj ?-j h i n ( -J) 

t l f f .. „ 

cA q;H (Jjji A SjJa A K uj *i t 1 g a r> i a (c^- '^"^'' jiHTuh Cli|j^ll lajjaJaS *JlA <_>a*j ij' j-*-*^ J' ^°-"' "■»" ?r ^LaJJl 

.(_5^lc f-jj (j-a <LUa-<i Aa mj ( _ s ic- J ' -r^ '' 'U^*i>W j- 4 U^ (e4i •ISjaII CliliJaS 

A ajJa jl jja*ja£l ojAj CjJJjj ml AaJ.A*»a aj^ — I.Aa> ajjir i ^ ClsV-Xia,! j_a£j LaJj ?,-jr)j]| jj-aJA jc- IJl<a j^"J 

ojjIj JJJ»M (_U^ '*' w J l_j\_i:^.l_3 .Lgjojij Cla mjj ajjlJI ' " ) «J La-Aie- CJjjISj .13— <__ajiia .Aa. ^jJj <-_kj^ajjj]| Cl^luil 

^jjj ^/La-a JJ^I (JlfLilVI (J^V JJ-^J j' j^d . Ig-uiiu jjuiJ jl jjJLjII ^^3 A_lSl*3 j£&\ Clul£ Lgjl .la. ^jJj La 

(JlfLiiVI 6.1A (J^aJtJ t '< aj La-lifrj . jj jjjjj A3u_iJaA \)^^ (jfLjuJj eLail (j-a Vj-la. i i gJ3 cliJaxJ Ig ' ^ > '*.'.' f»lajdVl 

cA-Agjll (jJSj .Aj^j3I pUVig I) Jj-lJ^ ^)-^' *HJJ(S '".' ^Jpl ' (S > o^"' (c^ <«_ftaJ jj£j jl j^-aJ Ajli t^jnrtnii) A h i hIjj 

<J-a*J ^/l£_iil JJ-iaJ (jl (j^-aJ tAJJ i ^>ll (_3-£>ia j-'-'J • ^dJ ' ^ >r ' » ' J «\)^ "' *< uSdSj" jl >— i|jj_1ajI 6.1A (jiaaoJ j-^-aJ 

A-XJjJjflll Cjj^£jAAjl 6.1A ?TJU^aJ tLa AJa^a ,j-3j . jj-JjfUl jjaijLai CllLuja. j*\ ujj <j-lc- >» a uJJ cA_Ujl Clljj q^. «\^ 

ljlJsj ..iVI jJijjj .^-jjUa^I Jo-ill ^rjLa. (^Jj LaU 4_*ib cAjjjLII replicators ^_«(jjjl ^ jJi£l AJUi 

C3 , a, i ujj .^JlLoill jl £ vi 1 1) t(jl£-aJI ^jj -i-J-A?JI ?.Lull A-aj .IjUvLa. ^jj s^aj (_jiJI ^jJj^JI i—l^q"i mVlj ^jj^jtAll 
JL^aL^a j «\ i n"n /c-^l clAjisu q<-\ > r-i<\\\ s^A ^>j£l J^JJl (_5-^l 1 1 " n o i n~ j-jj^ ( 1 ^l>?■ 'ls^^^^ lP' J ft J^'' 

".^jjjjjil ,^t"i1I" j i—il i m"ir. V I IJA c?cja»jll 
i—l^ 3J i ill (j-a 4_iiuaj V Jul CT^- - Lgj"'^"' V U-A^JI jl j-lJJj .<— ajj-a (jj-aao t JlaJI A ■»j;h; c4jjJalll 6AA 
jjjjl (illSjV Ali i) 'lib U^LajlLa i . U i ^>j ?.lxaj£ll aliai ^-i aUaJI J^LAJJ oj£i]| oJlA jli ciilli A-aj .aJAS ^^x-a 
Ajj^Ji jjJafcj (jj-joiLa rjjA Ajt^sLa. (j-a t (j iUJ3 JJJ-a JjjjIa (_g_ajaj| ^-jl j«\j SUJ .u^_aaL_aJ i . IJ m (j£. jjJa n 

^Jfc jAj .auaJI -iJjJ /j^C- lSJIJ-^I UJ-^j' i)-^} ' ' t " :> *'' ' "J (e^As^' *L>jVl ju ^J*J c^-iuMiai ,')$■* n ^j AoaLuI 
jjilji Jj ct_i^j^l IJA (^Jc ?taaj jl uj^a (jill (_>aUJI rcjjtill l^K^n V bb^ba. <^i Cjb^ialai^l jL AcLiS 

.1 QjU'iift (Jjia. 
(_jAJ| ^Jjj, i o^Lail jl hi\ tliW Aq i ^ijj ?r. mjjl JL^aL^a al.'|- ; >*'l m^ CIuajoi - jjjjS Cll^/jl ^ «\J ij ""' j 3 JJJ- *^" '""jj 
^^Aj c^jjJa^ (JdA 3 L ^ J Ai ■ i ^ 1 Cjl9j^ A2 ^jj^jtAll i—l^ 3J i hV I jljl J£ JJ^J j' j^-*ii •'MjVI ^bj^aJI <— al^a 
Cliaall ^jii (jl liilc- ^Ja^jJ l^j AjL jSjkj (jj£ii9jjj-a j^Jj • jj^JI ^ ^Vp V JjC- (Jj CIi^Ajj ^jjll CliLajl*»aJI 
(J£ UpJJJ (jjll AjjlaJI ?.lj-aj£ll j»a AxjI (_]] jiaiJ VI ^J/n AjU cjljaJI CllaJaji (_J^UjJj oUaJI (J_aj^al jfr 
(j-aaJj i—J^lajjoiV I" jl jA cAJC jjc La£ cAialj .^jSjl ^aJI cAjlaJI JJ^-J^ JjVI ^jjJastLail Qa AjaJI ?.U>jVI 
j-a ^y&\ 6^-afc Clll aj 1 1) ^ cA_i^alaj| uu^La, ^^3 f.u-aj£ll _aA oljajl sj-"U ^Jl T-uLaJI jl (_jl "c^-jL^VI pjiViiI 

. Aiioi j jjL V . <3 
Cj^ja, .13 CjJaVI ^jic- ' jj^J L^jaLj ^jjj (_gjl (_$ill ^gjliall Cli^laJI jU cj ; njJajc. Li£ lij Ajl ClJJJ jl lUIjj 
^lijC-VI AJ jiaoj .^.IjjjaJI jJJlji CllXaao La^jfc t jj i ^i^ l -^JJ Jdi^' jb>iiVI ^«J {J,\ c^jjJa-a Jj_aia j-aj Ala 



130 -^ c^'j^ 1 ■ i ^ 1 'Sij^ Cjjjj- Graham Caims *4& y& seven clues to the Origin of Life: A Scientific Detective Storu. 

131 ^^ ls* ^l iiwaW 4 «K->«1 I (jiijijjj^ ^IjjU ^jiii ojjj- beginning of cellular Life. 
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. »Ll9JMJ 4-Ik.uL A -\fy (C\ c4JLLoi 4jlgJ Clul£ tllUvliiiiaiV I jU t(_gjj^ll Jj^aJI jj^_ali*j jj^JI J^J La-AJC- 4jL 
lij" .<^Ic- (j>Sj jl ' ,'">J j^ ^* IhA^ AJ.MU <_g-^ 3J i hV I (_gj!b.>l.ftjl <_s-^ c - jj^l t-T 3 *W^' (jj '<J^ <J^ tS-^J 
Lgjlj jjjjflll /j-lc- A_ajIS jjfxLai Lgjl a 3JC- 1 /jjjli" cej-a (jjjjSjjj-a _jla " c jjfUl ,ji _^i.l (jl^-a ^^3 tu^ *J-^J 
i ii^i ^ji <_>ujlJ jajll 4jjj__JI AjjUojSJI Cli^x-li-ll (—ajiLJI J i oli inll (_gl cKrebS Cycle (Jj»jjj£ ojj-A j ft ■ Wn i o 

. UaLjijOjll 
ajjii.l_J 1— ajj U ""' .ft JJJ - ' s '*>■'" *— 4J 4_Lj-aJ j-£-aJ 4 jaJ) LpLaJI j£-uU ^_Hil CIlac-I K\\ i '* JJ-Ul ttj ujjjl (jl 
<^jj_iiu -^ ]a^_____y| ajuo^Jl 4jlj_jJ /c-iJI ag-joi^/lj JajJa__JI j-a A£jL m"l ft 4_I_£ j-Aj c^jj^il ^-xX^uui^ I h l-rs ftll 
j-ajJaJJ CjjULail U±)-^ ig^-J •(jj^ ' ■"*.' 4-*»JJ_>-a (jj^ ' ^j 4-ijJJ-a (Jfrpn i ,o~4 ftjhr. ej-alj_a ^JJJaJ jl 4t_JjjoilA 
jjj£3l .Um^l ^Uil AJaXuull C1iLjj3=JI tilLaS Ajjutxu^l <SUa3l <U3 jLJi (jill t^jjJall <J\n-«^l kkkJI liA 
La$j3 <-*\^gn (jliill t(juJj_^ ajlj-ij jj-^>^l <J^La_j| lilli&j . jjSLjb. (J) , a. i aj (_f iJI t __jjja_ll el-liJI (^j s-Lallj 
(_paj^l ^jJc- (j^astLs <J£j . CIlAjJoS i__LAjJai£ s-Lallj jjjjflll Jjjgi£) (_jjtj ^ L*J La-a cAiUall (JpUaV jj£jiaj| 
^jjfc 4_plc- JJC- y-iij ,* J <UJ jjJaalli . CllLull (_i Jaia (^jjjJall (JjIaAj! CsA^j . JaJai-All j-a Llll A£.jt\-\ ft jA 

cJxw 4jjljoj^ll (JdjaJI 6^a JS-cj£>j_UI j* AiUall (_>a^Vi..iV thiobacteria bj^jjilll ^l t jjlj..n\ill i . uSjj 

(j_j£j (jl (J-alaoj CJ^.1 (_gj K ft 4_2lj ^^ La (_gj la *u Atu'llu 4_«jail__Jl _Jxj__1I (_pi*J C_I3JC-1 ^3j . H l-T't «\ll ( -S 
ojjjj^joi'.' I (j>> «\^> t_u£jj (J^. ojAall ^Jl (jjiull jiuajj .1^. ui^ 3 ■^- a ' -^J- 4 '""'''*■ 4aj|jjic. o^ila j-a ( _3^lc.'_'l 

.C (ja<iUjj_si (Jjlij jl i . i-^j i-AgJj 

Xxaj LajJj^. ClulS eljjoi H-jSjfUl t _Jc- <jli. (JS idUvlsiuiV! j^J Cll^ljLaa]| jA jj^I Cl_C>UI jj tiiilj A-aj 
jl jj^-aJ /cJJI cl^-ia»aJ jjj__A__JI AjjjJaxJl CllUj^iJl j»a jjSlJ U^LaJI JA«ia jlj^ jl CjUJ j-a l?_)^. jl AjlaJI 
j-a <iliall ,_5-lc- dsliljjaJI (J i -aaj jl (j^-aJ .liljliLall ^j^ljJjjJI au-olill (_gl i (_gJ^ 3J i nV I h La «\ti L_ JS l&jjlsti 
( _ S _A ^>J^I <J-uiluiVI Clinic, lijll .■> lit rt (j^J t (j ii ft. Mill j-a CIiLjUjIIj cl1l£>j£JI j-a LjjjSjj^Ij tCllLj^ mil iil£jj 
.4 j'noVI (_paLa^.'_' I j-a Lfcjj jjjjifc (_fl tCl)l.lJJjjK'ltl j-a p Ijjl <JUjl Jaia ajaj ml <jli. (JS •^JJj^ Cll^lc-Uj 
1 $ <\ i ^-i jj CllUiiiMI -iajljj ^yi <3Uall jj^J talc- <^JJJ .Ujllj b^JI ^ji Ajjjjjll dlLajltAll (Ja ml cClulj (J^jJaJj 
t jJJjJJ^V I Clllij__5 i^jJ^J ^j jJJjJJ^'VI dlliuaS ^Ij 4j2 (Jj 3 ^ l5-^' <— SjlLaJI t __uij^-a]| i—lt-SJI (JcUj j-a Isj^. 
c (juLia jjj-a (Jji La^j .eLl-JJ A JjaJjl '^JJ^I (J^ *'J ^ * <Ua ft Clvlfr lilll j-a «jjau3l liAj .ATP ^gjj ADP (_gl 
^jj£| (_g^)j (jjiLSjjj-a (j^ij ".»! jftj^lu aJLaJI (_£.l3 (_gjj^JI (Jj^aJl jA 4jjj_vJI eUrfufUu aJLxil AjjoUJU laJaa ftll" 
S.1& jl (_jl t(_gjjAil (Jj^aJl j-a A jtjih ajj i ^>; Uiu ^Jj^JI ^jl 3J i hV I h l-T't ft ll ju ^jJJUj .(_gjLa_ft -laj|j j-a 
.ajjjjJalu j^ij ASA) r-i\u lgj__4J A-asJ >i AjjjsJI Ajjlxajfill _]ai__1I j-a AaJjfUl <Cj-a^-ail 
UiUuSI bUla 4juiu ^^ClilAjijIj cJLajIIj cjUJi^lj 'ftAl^l ^ V-aJ <^U^I CLiUUill u_aUu£l jl 
(J i aJJ Laj3j . CjlJJjJt ftll j-a Vg, > .iq"i 4jjaiLai'_M 4-ajJaJ-aJI jjjJaLiuj jJ^ll jjjW ftll jjjSjj-a'.' I j-a ojitj-aJI (Jjuill 
Jj__o (Jj^al (Jl l^la Jj£l Ajj^aJI LllljJa|jjSVI (_><aau (Jl CllLgjUiull (_pa*J jj*^ U' <_0*-J' (j* 4 '_**^>"' ^y^ 
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LAjSLl 4jj^liljail o^£j jl A Ur. j_ui (JjujSj jl La ^jj la ftl jj^-aJ * i J^ (J-jaaJ jl Uju ■"ill j-a j-^Jj . liljJLuLa 
l_u£jj t(jjjiljjl~^)j£l AjjoiLai^/l Cll^Xclilll ju (j^al^aa^/l ^>j£l A-jLail j-a 4_j| (J ""' J^ JJJ-" ^?>ij '-J^l L3J '"** " 
IJlA ,_2 'ajjila i . u i in 1— ajjj . Jj-A-^ i_5^-* cs - ^-" 4-^L t.~i j*; ^a ,jjl t,gJbj~jj -^ ftlihj ,gjr)jjl j|^£all c jjjjj^ul 
JU*J *L-a ClViJJ Cjj.1^ (jjiSj (jl ^^JtaJall (j-aj . <_Lal£JL ^gjl JftJ^I LuLsLWSI ClJJ jlugjl (jj-aC^I (JJjJjjoaII 
4_uJI ^jjj CJijjJal Cllijaj ClljlS Cll|^jia]| ojjJs ju (j^ajpa^/l ^/ai*-a J.1JJ ji^Jj . ClAj-Jastiall <— kj£jj CllLujll 
4_JaJjiJI i_iJa t5 _3 (J »*i jS JJ>-a (3*1 aj La-lifrj .4_jjlall *j_Jalj-aJI ( _ S ^C- Cll^AjJ ($1 tal AaJJ Aj-joiLui^I 4 Jjajdl 

l _jA\ 4jfLa-all LlllJ^lSlJal , ^ I <J£ j-aj .4-iiJajC. Cll-iljaJ La£ljj jjfL (jl Liajl j£-«J 4j]j^/I A£jjuJjI el& <JfLi jj 
djl£ Lpl -i_>^-a] t CS) alia I ^jull a-lj^jll ( _ r A 4JaLoUJ Uu£j uj ClulS LaJj c^l-lill J^=>all ja-3 CjLuJJ jl 1 a.\ > r-> 
jLj-a u& "t>VpA\ CIiLIoj Jji^ Llfrlj if'fjM V j-« (J *'*' jl LsuaLuil AS Li£ lili .s-ULJ] ^ji^J LaJ AJajH^. ft 
aJA (-i . dj^LcLilSI j-a LaLaJ 4iiia-a <£jui ^gjj CjJl jj^J jl j^-«J 4-liJaj*JI C1iU>_4a11I jlfl c jjj£ll (_£jj\— jlxa 
(GCA) <>aj^l j-a 4-j3 a£aJ all L_i|p5^/ 1 jl A JLaaa£ th oaIo liila ^^"1 . .iV ) In La «1\ l_lSS jjJL cAujjll 
AjjoiLoil 4_Uj^/l Clljlc-lilll a.lA ju c (jjiiia jjj-a (Jjliu La£ CT-^jjkJ jl jiv-aJ jl . jjAiLaigJl (J^uij (j)JJW I *'»J 
LaJ J-al liluA jj^J ajOifc iiillj ?Tj^a lili . CllUjjaJlj Cjljjjl AfcljL Sjia-x> Jaia U>K CulS I4JI Aa> ^Jj lia 
jj^aJI jj^a 4ajjlq"i mV I 4_Lj^iJl i_tia ,^*i ml ,_jJjl c4_jjjaj| f.Lxaj£il <Lauio a^j^j-a 4_jjJaJ (jjJjSjjj-a Aj «\. 1 aj 

. g-UAjM] I* ■»j;l-< ^IjIaI ^-A cjjIjjUS coUaJl jl j^ Hj (_$^ll t(_gjjAll 
(J_S ^)-<9 pcj-il t*-^* 3 .^)ALJaJ LiLaU sJ^L-aj Ia^j_joi ^g—Hil (j^> 1 ^>qll i . 1 lq"i U ""' J^ JJJ— a ■^ c ' (3 4_j^a2j 

al ja II l, mi 'la ^—2 jjli.Lul .t H* n jl_3 t jl n-*>l <Jjfjl ig-i A-^jjM (_^aLa^.^/l A-*^ /a-3 Ajajjj^LmV) Cliuj* 1 ^11 
<_Ja| ^jgauj .4_ili. ^jj 1—1^ 3J 1 hV I i jjlt'i |>J^lj "-^LiHiJ^' Ia^juj c^/jl Cllf.U> c*Jljll ^^3 cujll jl jj^jgau 
al 4_jjjjaJl 4^.1^.^11 :^jl f.Li. L-a^jl (jjiLt9jjj-a Jjjoi LaAJ*3 .4_jjjill (j^aLa^.^/1 Cjjj m lIiUujjjjII jU ajj^»a 
(j^aLa^.^1 jl CjLaj)J^I jj g h JjSj 4_jIoJI ^ c4_jL a£1*j jL£ ^ia .liljj Vj oiA V t_jL=kl c<jjj)=JI <jJaajll 
^-lll (-A tCjU<aa Mil) l- «\ 1 in AaoAJ CIiUj^. j-a CIujSj cAjxa LlljL^aJj^. cAilc.1 liluA ClulS c jjjJa j-ajj Ajjjjll 
cULafc clA^jaLj j-ajJa ^il ?dl^L^aJ_aaJI Cl#.lai jjl j-aj . ^*j Laj2 LllLJ^L9llal , ^ I 4j3 CJj_4JaJ (SJjl i^Lall <^-*j£j 

. jbkjiaJ^/ sLailj i-JJJil jl A qj'q-^ : J&\ AjuAj^*)} I g.h^j^ll jJJljS j-a ^i.lj 
j-a UjI^jI (ja uJJ <jli cAjjjJ Lgj2 ahiTi (Jill AijjJaluj i^-llaall ?.(_g_^ijlj jjjjlxajSJl Aj «\ 1 aj La jA H2O jl 
AjjLoJI Lgi|^Jal : <_LaJj L^jla c?.La]l ^jJj A \\\~ft (JJA.\ CllLLj^. CJJJ i^l lili . jaVI <— ajJall j-a LuLoij <_a^Ja 
^jJill (j'n id\Ij ?r_La]| C1iLjj^£ cCliLjjjaJlj . (jn^T.lLj (JaSjuIj cH20 CliLjjjaJ AjjI^j^/I (—al^Ja'il ^jjj 1—1, a -^ n 
^aJ| A_nJaS^UI LliUJ_)aJI Lai .s-Lall A ^aJ9~»Lajl Aijll Clil *n 1 aa ti ( _ & , «\ 1 aj ?.La]| tliljj^a> A-a a^JJ^ AJj^jaU t a 1 <-\\jL 
1— alu ^/j c4_jjJ^ V i^j-^ 2 '^HJi^lJ'^' UJJ^I (Jj^yu^& Cf.La]| lIiUj^j 3' ■ ■"»*'M I i^c^- >^>f?^ ^ la ui u-*^J V 
Clljj jl jjJjjUJI j-a A_aj2j A JuJa j 3JaJ i " LJa cf-jlj_iill ^^.S f.L-a]| iilj_j ^^S t>jSl\ liA ^jLlJ ^ uijj .f.l-a]| 

• ajjoi£la ^jS (J^lj^l (Jl (j n ft Mil) Ajtiil jin^U Cf.Lail Trhm (c^- l -ul^p-«l 
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TtajljJ Ajj .^ Ja3 ^/ jaVI i— fijJallj c^ iLi <_ajJa-4jaWI ?rj.i)-all f-LSJ^ J^ f-LSJ^ (J- 4 <-^^ p>^b 
(J^\ uuJ c<— fijJal li^Ja cAjtjjI-i "ajji ^>j JaJj i^ ^l) j^ c-jj ,-Aj Cc.Lalu A^jIaaII CllUjjaJI 6.AA . jjjajjJall ulfL 
(jjjl^J-a eLall (jjijlVl LagaSjJa jj£jU 1 1 t'r-i* \ I <\g i'r-if ; A-a jjJJ_)a> j-a eLall jlAjl£Jl jlijJaJl J}i adLfl . Li.ljjl 
U-JJ Kij (_$iil (JfLJull L>C- ' " I "*> y («Jj' tTtjU '^llj ,^jl,^ii ^jJj 4-UaJ Ujai £"!jjVI aJA -i»j|>JJ jj-AJCj . s-Lall ^ 
j£. ^-Hii •C-Uall j- 4 ■4-^ J^^La 1 gKI^ (JJJaJ 4 tl^LnaJja. ^jjj IjjIHj (_gj hn teliill AJJUall j*a ^IjljJa jj.ia 
.aliaJ Aj2 LjoJj jl j^-aJ (_£-ill slc-jll cAj)-ij^ <\ll AjjIjiwJI jfr Aj_a^a-a Aj<\^> a ^JJ^' ^^ 
x f\ i ^j .o^JjS Aii.i ijl Kij tagjjjn-s a ,-i jjjJU/uflll t LouSl LaS cAjjjill (j^aLa^Mj Cliljjjjjjll xjji ^"1 (jl 
ulaC- jl£ *-aJjj "cAjtaJall j^s Aj.iA (ulxa /jJvj" *-£JI '(J^'^JJJ- 4 <-l>^ .(Jliual jgJ ,-A AjjI.Aj1| Aj ^ir.'j I 6.AA 
'iVnj . s-Lall Ajul^/I CliLjjjjjjllj l1)La=vjJu1I j-a <-_£>lc. (J^lj aljja <i (_yaj$\ l _ s ^ *-A*. <J^ U' <_T^ ' .'J '"^ ^ 
<—ajjti La£j CeLic- j-a Icjj AaJJJjI Clul^a .Vjl ClleLa* ( _ s IlSI ^gA ClL>L^aJ_aaJI jL .ilaje^U JJJ-a£ Aj1_oajJu1I 6^A 
(JJir 3 U^J •'■^ *^}^ (j^y-^ U^ "'"' o-ialail * L^aj j^.l_aaJI 6^A jU culpl^J lajaj ( ^_H1) Aj i^ir.^U Uliaijj.i (j-a 
cA_jfLa-all CllLjjj^JI U-^ j-* W^ A_Cj<\-^ *i Aj nir-V) jl jaj cprjj^iJlj (JjaJ lb CllLjSj-ail q >\t i \ JaJ3 T-La_uUI 
:A_3J jjSI A-jjlili^M rt i i ^>"i t g. I. i^ir. ^—3 A la J ^ hj uUJl jjjjj-jll CIiLjj^. ?t j i aJ LaXic-j .1 ^ ia,IJ lAjajajJ 
(Ji2 ^j^J AiUall (_3_>^J cCllLkjJa-aS 1 i ^jl (j^Jj cC1iLjj^?JIj LllLjjJ^/l (j^aaUJ Clllj|jj£ Jaia (J-a*J V l -^- 1 ^HiJ^' 
(_3 (*JJ*J ClulS i J i ^i ClOLaLi. jl (jjiLSjjj-a ^jjijj ?AiUa3l (-JU jjl j-aj . UJ-alaJI J-^- o-^J-aJ-ail CllUjjaJl 
tAAiiioiTill CliUjjjall oj_iibu (j^aJ <\"i t ^-Jj > ^-> II (J_n-ajll (jJl-ij pjj j-a 'ajAl A hj uu ClsUjj^ /j-Aj ("J^" J^ 1 ^ 
Aj„ t%r.^ I sAA j-a Xi.lj (JjS j-a iLu-all Cll^LaLi. Cj-i aJ ^1 IJUS .A_jjj^. Jj^ "'"' ^-^jl AJajoiljj L^jaUa jjjaoj 

.AiUall j;,lua.^ tilSlaam Jj-aJjaJI jU cAjjIojII 
CJUjJ2lj (jjiAjJoll AiUa (—11 ijjillu c-l^jj (—Sjjoi i CllLkjJa-aj Clsul_aJ j-a Ajllla-all l^Jliiiu Ajj^ajj^. (JS jl 
(—Sjjoi 1 1 iJaau !(; i >>■>; ^-Jl ?r i aj /c-ill cAujIaJI u^Lkll s^A (j^ajuj .A qh-s n A_ili.b AjjUajS i ■ \&[y n ajju^ajjl 
jLSjjI <_l_i3j . IjJitoJ JJ^Ij JJ^I A jKl^ll La?. |^.l J t-^j La-a t Lgjljjja ^ Xi.jJ i^j-^ll '^-i)^' ^jj iaiS ^txJjj 
(jc- tAAMir.Vl JJ-aJJj . jj^all /j-lc- ojAilu i " ) XJ «\"i jj^J j' ' . '">J 'U^y 3 L - -^J^ '^J_>^' (_>al-a^.yij CllLaJ_)jyi 
A_ti.ull j-a 'aj q"i tiiti jx ?t i i aJ /a-Jai cAJaja-all sLj-all j-a jjC-jjll jkSl A_ia-all dlUjj^Il 1^-i-aU^aial (_3-£>la 
t _ g JJ -. niVniH l^jla c^gJ-aaJI jac- Uj ^^^ imS ^C- AJjala «\11 AjUall j^s JAJ^ll ^jJj l^i^laJ |JaJj .AjjjpJI Axaljj^ll 
p Ijjl j^s jlSjoi lilliA jjSjjoi nji ullall Cliijll ,-ij .prUjll I^A .iniVniH c^j^juj .A JaJjgU f.ujjij AcjSXa c (JJ-JJI 
j£-aJ ^(g-kJ *ij '^-JJ-« AjJU<ajS Jlj-a j-a Loiu£l dl^L^aJjaJI 6^A .-< !->■> ^ j_aS3 > "J .A_alli-a AjjU-ajS i_u£jjj CllD 
L^JUJJ^. j» JJ i r-\")\ A hj uull f.Lxaj£il <— Ic- CJjjC JJ Cll^L^aJj^. jjSj m jl£ nil) jjj j^lj . i-j-l-XajjoilS A-ajjii.1 
caj-aia tjj^aLi. Ajsljj C6.1A jjSLoij ^AjjUulIi (_gjji.yi Cllljjallj clgjtju^a Cll^lauj i jjfcjjll Jl£l Ajta-all Aj^alkll 

.Jajoijll jx jl£-a <j£ j-S jjI£jj 
aXr^jll CliUj^-allj .A j'n«V I (j^aLa^.^/1 dijjq^. a Clt^JteJ jj^ cJ-**J j' ' .'">J <j^ CjU^jImiVI eAA a^SI jj 
j-a JjjjJa j^i AiLjal «_-a jj> "i^Vlj C jJ^jjAj^llj t jjjjflll j-a AjjS-a AJaXjoU CllUJ^. j_>£j jl ' . '">J j^ 
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(_gjj^ll Jj^aJI <Jj2 (j-a <LajCl<i jj^J jl ' ,'?J (j^ i-ll-laj jl (jS-al ^gjll Sjja,jjl Cll^Lfclijllj . lIu^jaIIj jjiia»a]| 
ASj^oj A\ '^jja. C1i^2lj Ls-lje 4.1*J L«ua Jaia .Ajjj^JI 4_jAljj.il I 4_j_-t_ll j_a 4___!)__ j>__i ^^-ill lilij— jj^aljxil 
dlLaJ^JI .iJ.iAJj A j'ljrtl (j^aLa^.1 * jj . aJ (J^Lr" 3 j - "" *-£jl_U ^-A?-* S^\_JJ /g-iC- ej-i-S jjf_J_-) 4 jj^jj_ijll alJaJ mV 
<—aj_j^aj i •' 1 __j jjf_j__o 4_jli 4(_gjj_JI Jj^jaJL a-i-jLall (.A n J.ikII Cli^lc-lilll jj-Jall <_£.i_<_il (—31 <il__*alj .4_jjI_j 
liljjj .4 \<,nn l.i_J___i j__-VI A-uljftj^ll L__j_'.jjll jj*"^ > aj . -IiLojJjV I 4_j_aljjC.| ftj-ja-i ^ ^-^ ^ lA^M ^ *j.'^'^ 
. jiaJl ajij 4_jllxi JJ^I ?r J * Kij lA nhTu jjf_li_i CliLaj^JI jjj ^L_*al aJJ ,-j3l lIlac-I-jII 
(j_aLa__VI (Cl 4 4_L JJa'VI 4_jj_Ja*_l lIiIjjJaJI *_jj_-*_j] l1iI_«j*>j_' I Cll^L^aJjaJI a-ii-luj- c^lgill Ji^iMI ^j 
<_>£ <_>a^J '(j^'J '^ALu SjSlJdj - IJLjtoJ JJ^jj Ajjo»Lai ijyal djUaJ_^JI (j-a -iJJ-^' 7T"JV cJir 3 ^' P" 5 -^ LS-^' '^JjjJJl 
<Sjjoij A jKtl lillLaj 4lj.il] sj)j£ju>jl jjpLaJI (JaI^ <jj^ 3J > «V I 4jU^aj]| Jjajjjj . (j^aLiJI IgjLultJ i_jLj£ 4_jli> 
La£j .^-JJjjIAJI jj hill a_a ,*-Jj]l ;»c.IJj3I u^l j-4 aJ^Lall AjJajAJI ,-i f-i^ <_P jj^ J i aj . jjl£jl3 4-j3l*i JJ^I 
^—Ic-^l .laJI l5j-ui (JujJ j^joii T-liSil I.1A (-2 j i KTkuIj .^ojljll l-i-JJj eljjjaJl ^ gjuu LJA : (jaljS jjj-« uj-^J 
.4jjj£3l 4jx>UiaiVI 4Ja£pJI ^i ( jUjg£ ^3 4lu£) 4^»jq^ ajl 4jjLaj£3I AjSjojJ ^jaII 
l_j\j^jk Jjj-J <_r"^ Aj-jjAjoiVI Clinic Ulll jl A_j^ia]lj lIiLjj^U j_A 4_a£>LiJI J »"i A3 jjj-a ^-£>«J jl JJaI jj 
^^JA J^-ial Aflj .dlLaj)j| jj^ (_£>^J UsjJ ClulS LaJJ Lgjl Aa. ^jjj l^a. 4a*oi!a ^gA cUaJjiJI i_»la (G\ c<iUa3lj 
jl j^-«J t4 j'n«y I (j^aLA^.yi x \'\ \ ^>"i (—3 A»al^aajaiy t JJ2ljjjj3I ujl^JI j^ i^JCjiuu Lgj ^-Hil (Jjj^Jall jl jVl 
lilliA jjSjjai 4_iU c,_gj^i.yi Clinic lijll Ajjouilj lilA CIiLjjI j£-«l lili .<jjjjjjj3I Clij' q~> t\\\ o^c-Lmui jjJ jaLou 
iilli& 4jt»« jj£j Ja ^Jj-'a) ■> » ft j-« J^l ^-Jl L5' ''-^ l)*^ 4 (_W^ *W^ ^IsJjJI jLiiJ^I ju ^LiJc.!>U JJ^u 
.LMiJI ^A=^\ ^-al^all UjIjaI ^jaj] 4 Jsfyl ti Jfc jl 4 jaJ tliA UjjAjJ AajaiLail CJjjju 
j»a CllUiJ cAjjjll s^A l_12ljaj caLtaJli .La^L* I Ihu (juJjSjjj-a ^JC- sj.iVul ajj h i hV jli cAaljAii ^^3-Jii 
5?-<iAjjj .t mVn <Cjli dj^L^aJj^. Clul£ cAjIaJI ^-i .4iLai j-a IJjtoJ JJAl l^-i-a LP 4 C JUjJ ' '1 o »l j-« ^■'■"'■" <_P^ 
L^J Cljijj dj^L^aJji. 1 £ IjJ j-aj .^ r>j nil 4_iju-4JA L_u£jj Igl-sl^j ^g^jaJ Cli^Xj^aJj^. ^j^*jj iClujll Clij h'q^ 
CllLaJ^M 4_JIj3I <L^)a3I tlulS 4 jJ2LjjJj3l b^aJI 6^A Lf-^j " *— MuSlaSV Ls-Aicj .4j^aliJI l^jlijA-a x fu <-\*'i aI^uxj 
(CJJI mlSJjVI li^Jj -AjjjjJI jJaL^MJ is juy^\ 2"IjjVI *La. Ih^'j .Ig.iltiTi ^all (^Jc-VI 4jjUa£1I i . n^jlllj 
. jjJaJJj jilaJ jl CllCl Kim) iAjjjjll l^jLajix»iU l)^'" < ' U^ '".' -*aUiia>Vl <J^ oj^ilu U^LaJI Aj ClutLaJ 
jK'l ie-"' H^y-^ (.3-*^ L^ jj-laU UJ II ,-jLgijUl A_^Jjll j' &3*\ j^3 4l_llj_^a (j-lc- (JuJjSjJj-a jlS 1^1 
S-Ljjjall 44_jl^jll i^j-Sj .A^il LSajlSj-4 j-4 4\AjjXJ 4UijJ ( _ r jll 4?.Lj-<u£JI jJJlji (a-3 4^Liljll (—3 4<_aijjj liUaUjJu 

?r, «\. i n"i Lg-iji 44_lrul 4-jj|j. Mir. J > K LjjI^ LAjjSjIjj . ClO i ^jjaJI (_gl 4djjj_^.*^l t>X& ^-^ ls~^' ls~^ ** ■•' ' "■ 

. I^jI J i'X «i jjc. lAjj^Ja jlS 4iiUi <_s!A^j t t5 aJI AajSjJI AjjUajSJI lIiLujjjII J'siTij 

li i ^>jl ^jjjjLS xSjj^ ^-jLjjillj jj_yl_ii djjjj .-^LjJjajll l^c-L^a ojLjc- t j ^^j "^ "^-Jj-jja" (J ""' j 8 JJJ - ^ 
f.^L-aj (jiitil 4,i„m'ilL 4(j^ajj2'^l I.1A j-lJJ . jjjj£ll Cllj^ j-a ajjj i Klu tg-*£ a' jaJl jl 'i'^Vj Lf 1 ^' l 1 ^"^ mil 
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C*- 3 '_^' (j^"* cr 3 cs^-HJ^r' r jAj-a-a j£- QjiajJj . ,, Jul) Lax ^>j£l U^.l*Tn ml c^-iuljai ,_a (jjiJjSjjjx 

c-jj to^aat A <lal£ tliliaj Jj^ uJJ ^jJj 4 gTi-s ft *>JjS f- Ijj^/ AJajjojjll CliLjiLall xijj ^jjll o^^-aJI "jjiull jJJljS" 
a.AA jl .■*$ i ^r>; ^iiuj . UJUjJa aUajll ejolJ cLa 4JL^Jaj c<_J*aj ,_j3l Ajjj^aJl Aj-auj^ll /jull (j_jJUll (Jjj^c- j-a 
Jjjjoi (j-ic- c Ajj «\ i aj La jjfcj n_ljjaiUvJl (JaIJ LoJJ jl j^-aJ 'g mil] A U* e\\\ /jj^l jl Ja ,Jl l^a. 4»ajLa jailjill 

a^i. (JjJja /j-S jL^afcl u-**J (jl U' *^' Aj.mU jl£ 4jli. /Jl ^LjjaJl p I <\*X I (J I «\'X I jjl uii^ ^)3 Ty^ 
A_iAaal .ijlj-ailj aOAj^ajlu * J aJJ cajAiil ,_I£ cL£.i [y > <sC- 1 LuiLoil f- \xsl\ jj i aJOJj . V£V SjjUa i_u£jj /— Ic 

»Lwir. ^Jj 4_^.U. tilLiA tj>Sj jjJ JjAic ?s!a ijtojJI jjjlji J^b VIS13I" (jl£ jJ IJLo ijSlj .<j11j s^IL 

. j-aVI <jU>J (ji 1.1a. 4-Lfl.i jj-£j ^ ^-d3j^ a ^-* <jf* '■-'^aj mVI (jV SeLia. (^Jj CjLjj)=JI (jj.Minl ^jl Saj mi 
j-a jinj mi i—M 8J i hV I jjl LujSj jj-ajJaioi JuaauJl jJJJ>3 jli t,^ q^j LaJ /j-ic- L - J ^i>?^' (j- 4 ^h3** (_£' U^JJ^tLS 
Ja*-a j_gjl j <\j^ ?uja»j— i—i^laiail iiijjj *-a c<i£lj cLL^li. ^ L_L5lSiuiVI 4jJ^ Lui (Jj£j V Jfl I^A jl Vj . frLuta> 
.AjaA\ SjjoiS ^jJa <UaiJ (J Jfr SaSUj ^11 c<jM£.lij 4-abV 4»aj^UI dijjq^ oil JS JjJ jl (j£«J 4jliJ 
(_$J-» is-^ "^J-J^ t j-jlj-MitJI jull j-a (jl/n (_j-jil CliLajjataJI j_a " j^aJI 4_jj|ill l1iLc-j<\7> t\\\" ajJLi jj 
^jju cj£ju CllSj («4j .QUaJJ aUaJ jjj^a-a >— ill ujj£l jjljLao jJ-iJI ^LalxJI j-a 4 'iq^ Jj3 j^a 4Jjjia cdlljijai 
.!». ^glj S)£all JJjJaJ >J 'jiilui ^*Jj .^jJLajSJI jjJajJI 4jtiS ^ JLala.VI jA^^ lM' 1 rj^' 4^1^ Ac- (jij 
jA (_$Ail t jLaSjS CjjjjJJ i iij '(j^jl ^jiiLaj c^jLoijj jjjl jjjjJajll jjjsljIjjjII JjS j-a Aiiiaws l -J_4=>J /ji -i«jl 
?.(_gj^ jl (j^>ii^ .o^AUall 4Jla2kjj i a i ^ijl "^jSjall 4 ala II" sjIjc- j-?^l pu-a .^-iuLoi ^t n ( -& j i ^->r. a_»-ul 
<—aj i ^>"i ^j)J^-J lAAj t jU Uj p(_g^a. jjj^al ajJUt-a ?r^j-aj£ <— Sj_^aJ t4 jgjjl ^—3 ^S^La pJ>J' LS-^ C ' ■^*^*^ 'HJ 
Xa.1 ^LSj uJXj^s lil iiiLSJ (^Jj AiLjalj .4^j mi; ajlia. 4 sL liUJ qjzJi ^-a^ i JjVI JJ>^ iw^*-a £-ij_a^ 
4_Sjx»a <jjLvuS apb jCI c<jSj3 <al^. jj<\j , ,i AjU C'UajjJaj'^l JLaS'V ^j^-^l <-"aiJ aJJJ^U jj-ajjlL Ujll Cllljjj^. 

■ Ig Miq'il 
Clll alaiJ j^-al > ifi /j-iC- tjgiljj mi ,^gT rt ^-11 (—SjlLa Jjjj _aAj CJJjoi_4ii j )JJJ AJoaJj j^jl _>^J (j^ 1 LsAj 
jjiAUvxa dAj^ao ^)J^I _4^j (J^- »'J ft J^" LS^' CJU^'j (j"*^J^ J^ 4fiUaJI -^JJ jl AjjJ^aVl (j^aLa^.^U AjSjall 
^jJIj |jj-«J Ifrif ^ijj CllljjjaJI t _ g JJ IjjJaJj ■ jj^ i 'i^V I jl jjJj£ll l^£lLaJ ^JlW ^k\£Zi\ AJaJjl ^^fc Jj^. ^l^alilll 

I^j-L L-aS L-a J_cUj j^-JJ jl j-^-aJ c?.l_xaj£ll 4 '\T\'n\\ sXA j^-Sj .5_jjja. 4_a^lfc j_x Lc-jj <i_j^ajJ ^Lc-Lull 

D 
.C 0(_g3=JI s-UaC.^ D jia-all ^J^JJ B s.(_g3=JI «-a A s.(_gj=JI ^aaj . A+ B = C 

jjja<i_4_j j-a — B j A t jjhj mi j jjjjj_ao |j_iJ c<_J*JjJa ajj i ^j J*\ miTi jl 4^; miU j_£-aJ t '< J^ A_3j*»a]j 

jjjl Jaia tAJgaua CjMclij Jj^ uuS Ciljia ^ ^.jj V c<l^>all siiA ^i .ajUall ^i la^Jj^Mij L6. cITIOnOmerS 

A Lll|jj-aj_J_4All i Cil\jSAjJijjol\ (j i ^i^Xjj L_JUi.l .1 Ja*j l^ i ^W ujIj— kic- aJJa i <sj ^—1 111 Clll_jj^ajl t ij* i ^ 



133 : jiaJlijjIJJI diLoj^^ll Jj^. v«j-^j a-j^j ^j^i tSlLjA- Nature wissenchaften -1 Manfred Eigen j 'J. Cybernetics -J stuart 
Kauffman j 'z. Nturforsch J Otto ROssler >^"l i^j-^>»11 2jj,LJi oUJU^ J^.1 ^j .Artificial Life and the Complexity -1 
Steven Levy. 
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4lu> »UoJI ^i jj£j j^lj .ABj cBAj cBBj <AA ;^t-ij,.n\l dimers cjj^ull Jj1&3 <B cjj^ajj^lj 

cAAA :<JjJal <_LuijLai ttUj^ cCllj^aJ.iJIj Lllj^ajj^ail cdlLajLail 6.1A jajj (jl ,» JJaJ mjj . Cliujjajl j»a p IjJI 

.1^ <Jaj cBAABj cAABBj cABBj cAABj 

Ig i >>■>; jju (j^ajjjOJ I^ojSi l-ig^ u^p (jl Ljli ' ClsLujojaJl jx 4 qh-s *i p \jj^ ( JiL ^t-JJ- 4 c^"" U » ^^ ' Lajjc 
(J^ ujj (c-ul <ajjJa]| jiao BAAB (jl (j^ajaiilj . ClLXc-lijll (j>r* j ,» -^ ujj tClijjq^ «\^ IgjS l>**J ^ir 3 ^ <J^ "'*U ' " 
(j^apiil j^/lj .a) V\ <\\\ j^t i if,, v a V I lIlAc-UjII frLlJJ AAB frLlJJ (jjj-^y <— sjjoi LiA .AAB Lgj2 Bj AA 

J£_^ ji^u ^Jll cBABA JUS jJ^o ABA Jj <ABA ^^u L. *<^ JUS jJau AAB J LjJ 

aj t<\jlljlall oOA ^i La 4_LaJ .lie 4j| jVI (j^ajaialj . J i nl i uj <\ ^jLai£ Jc-Uj <J*iil j3 jj^ ^* .AAAAA 

<LAJ\ jjki.n La .BAAB ji^ AAAAA ji a^ ^Jl iUJuJI ^i JjVl 4ikll J££ ji^ ^^> ^tol 
p L^Jall JjILjj . BAAB =$ AAB =^> ABA =^> BABA =^> AAAAA =^> BAAB :*Js>£jt JUul l^aij ^k. 

.Sjfl jtajjj jbjLai AUajjSuVI o^A jli c4ij*jJall <Jjlj.uT.il CJ^Ujll AjikJI 
eluu t jir i ^i) A-laS ,g_ll I g**ij**)«n (J^ <_S>^' (JLH 3 U-**J "— J Lu_)aJI 4_iajj /g-lc- (jj_>i»ll U^ 1 *.' U-**J (J^ <c^ 
ij.A*jj cAAAj AA ^jjj j^i.1 pjjjl 4 L i hIjJ AAAAA (jj_ii (j£-al jlj .B lIiJjjxjJjaIIj A lIsJjjxjJjaII JJj-iJ 
CLlJJ ^^jll Lplil 4_L*»all dl^lfrlijll (j-a <£j mi (j£ uJJJ ClIJJ cAJajjJajl 4JajjJaj|j .AAB *jj^al B j AA CjJaJJjl 
iA hj i ii j 4_jjI^C. CllLjjj^. (j-a (jjj -^ aj <-ll'Vl IXjj . (j in J3 JJJ— a ■^-liJ'-gJ <LsL>iul AaxX^j^ I 4_JaJ^aJI 4_jj|^ 

,Lgjo»aij Vg. > iiq*i 4Jlc-L ajSLoij cB c1i|jjxjjjxj A di|jiii_jj^ii 
lc.jjJaj-4 jiaJI <iJlill clilc-j<\-^ <\\\ (jjSSjoi ijAic. c|>jj£ LiISjI u-jJ kij dija^ ^Loc s^£ <£jui ^-*^ (jlS lij 

Liuj Iajj i aj LujSj ^ AaJ i a n (JjSxjoi ta-aj-a-a UJ^J •*^>^l (j2|>A.lj V £ V Cllj^jLL (Jjj*. cLjJ* CllUaiao (j£l 
tLtA (JJfAJ jl ji^JI Ajjlill Cjlc-j <\-> <\H lgj2 jS-aJ ^^jJI t3>^' U-* ^>d^' J^^' lilliA jl£ Ijj j^J .<i^J^a 
sXA (jL3 c^-i^j Laj /j-Jc- WJ-' 1 U*-^ LaKj .4JJl)J ' aJ jj-^-aJ V H a ^-Jl Y5 .-< «\ 1 <-\ n ( -l\ V ?r I 2aj (jJ J "i.Vir. 
l^.j't 1 r-\ (j_a^J |_^i /■ «JJJ La-a JJ^I -ajJS ?rJL^a La P/-jjJ liluA C(jLa3jS ,_gjJ LaSj . LuUIJ 1 iVl'ua ClllSjullI 



?N 



^Lia 4 alia ^ frljoj^ll ciulS j] liLa <JLjjj . iiLjS — Q^joJalj ^Ij^jl ^gi T j A j Cj G joj ^jjj^I ^sljjil cJj^- 

jIsjc-VI ^gJJ JxaJj ?ljJl LVnl SLaJI Clul£, Lai ^^Ljaj 3al£j Jajlj i Jllall Jjajo! ^Jfc tjjajjpjil jl£ jl liLaj 

. j^JJ LaS <g^Lul J;l^alijll 6^A t^a («ic- [)±& -^*J V L^j2lj (jL 

.CjISj Mill JjUijl ^ <u»j cjUj3=JI jl CjIjISI ^1 Jj^ cjLjal^ial jX-jJajj V cjiaJI <-jjlill a J^jVl ^i 

TjJi LaS tdjl J^>jl jl J-^ljJ (jA 4jaLo»j jj£"^I IgK mi ^i Uj 1V1I A_L«-ail ClLMSj miVI CijlS IJI La JI^joij 

^J pLjiVI cJj-^ ^'-^ La.VlT^ .LllLaaljj CllLjJaLjll sLalc Aj ft 1 in LuS 4 K mi ^ <L^ajj AJLjlLa (j£-aJ C(jLa2jS 
cA : <jil jl (jjj^a.j (j»a CllLujaJl (j-a p ljj| Aioi LiaJj (jl (jfLaJj . ULul ^ijJJ (jfLa-ail CllUJ^aJI J^C (jli c^Ljj-ail 

: jJic <jujI ^1 jbjj .n*JI jlfl ccjI^j tiiX J^L LjLjcI ^J bii.1 IJIj .BAj cABj cBBj cAAj cBj 
I i*ij IJIj .BBA cBAB cBBB cBAA cABA cAAB cABB ( AAAoo cBA cAB cBB cAA 9 cB cA 



134 *-^ <J tr 11 ^ 1 j^ 1 Jj^ chsjZ ^.J^ <^Jjj- The Origin of Order. 
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cABAA cAABA cAAAB cAABB cAAAA-L^c- j&c ai^J VU* ^-ii jl c£*i <& '^J Jj d^ 1 
cBBBA cBBAB <BBBB <BBAA <BABA <BAAB <BABB <BAAA <ABBA <ABAB <ABBB 

Ljajl A-iJjJ 1 $ Ijj 4_ifL»-a]| Civic- liull Ale jli (CjIjjjajI p Ijjl Ale. ,*-£Jjj LaAJc-j . jjj^Ij pj «\-^ fillj— BBBA 

i-iK<^,llj tljUa_ajjaJV I <jfLjJ AjjlS-ul Ajjj Lax ljj£l 4x^)ja»J 
( \c .iLue^Lj • LjLj Lojaij .j a, i aj ejlia> Ax-j-a^-a ,-3 <<-^' '^' "^ fUji^i -*»£>J <_^ -"J ""^ " ^J" 1 ) *> (j' 
j-a <X.j-aa«a (jli cruj-aJI AjiUj jlj^J LaAJfr 4_j| jLa3j£ l a ujj£l t LllLiialjllI CllUjJaLjj ^gjLull a_u^)ll <JjJaJ 
AjlaJlS clg mill 4Jj*»a A£j mi UjUJj I miTimi :"jjja3l <Jj^j" j- 4 pjj <_g-J' '4i)SJ ,, n\~i (JSAj c AjJaaiai CllUjjaJI 
f.U_iil jj_a£ll f.U_ii^/l (—2 J aJJ aUaJ (_gl ,—3. .AjjjaJI elorfuflll (Jj i ^iUj AJaaJl (jjiiilj .eLail j-a jAjjj (_£Ail 

4, j «\ n \,_jLa-a aUaj" .A hj Mill) LlsL_iJaLj3l j-a ^>j£l £/g-"> -^— J 4_frjiAa 4_JajjjAa CllLc-j «\-^ *i I miTimi i(_£jjL) 

• 4_irfU&lLa]| Ajx^JI ,_i (jic-l (_gj"l i ii ft j-a Lijj aUajll jl jAjj cA^Ij aLoi /jic- Ajj|_ojic. j-aj . jLaij£ 
jl£ (c^l *S^W^ (»J-"^I jl ?SuaJl CllUjjaJ <J mi 'lib ?r i ^-i J (J& c4jAa*J^M LlllJvla!lJal , ^ I oAgJ <1mUJU Tt-^aJ ta 
(_^l jA i—lvlajjai^/l j£Jj .Ualij JaJjJ Jajh-^l <LjjL\joiJ Cllbujjj tlul£ cAJl mH^I ^jjj <_L^ajJ LiAie. L\J jglj jLaij£ 
^^-S <LjjL>aj£jl A^j-all JjSjj <_g-i£- LLaJfrl C<i3li-a ClllcjjaU <_L^aljjj Cll^AclijUi .UjtLoij 4jjS »lfn uiU f- ( _ s -^ 
4_jj|j 4x-j-as«a Uiuj jjl (j^-aJ 4j| «_ aj .,_g_^i.l hi i"ij Cll^lfclilll (jiaJU U^- 1 ^ ^JlP^' l^- 4 'Aj-^' LfcHlAs '^hW 
. .Ixu^aJ ( -SA \^ Jlfc j^P iJ' 4£Jjoij Ig.MiS'i jl aaj jl t ■ iaj l^Jji Cf.UiJ , ^l (j-a 4jj|_ajic 4£._aAawa j^.D jiaJI 
(JjijJ j_ll slc-^j tjjhi ajJ j_3 ^aJ^- 4 lt 2 U'- a2 J^ ^W^ tlWj^ lt^^ Cj-jJaLail jjall C JuiliLaJ t ii^iVlrt j-i 
j-ajli aLajA^/ 1 j*j;)-i blllal jiaJI <Jjlill CllK; Mill Clul£j .a Mr <\ll <-aJaJ^U 4uc.j-a^-a *-a J-**U (jjoj-aVl 

4_}jlxaj£ o^La JJ^JJ i^ IAa A qjq)-i l1i|jj*j :4_Uai. V o^Jj-a <J^*J i—l^ 3J i nl ^^3 CiAlaj^lii^ I t_Jj mi"i .(jiljailL 
Ajjq mii (j^-aJ )X& AjjoiLataJl iji ^ ajjj jl A— aj .4^1 Mill eLajl JS ^-i IAjjjU jmiVijj iiv hTi jl (j^-aJ a^i.lj 
cAjjoillall (-JjjJall JJa ^ji cl^jlll A \\r <\ll ClllLjjJaJ^/l jli cIajI jjj i gj (jl A£j mi (CI cUjlfaj£ Liljji jjfL jl 
j»a |p|j ?.Li. (_£.lll) -ijliiJ jl-ajjjj ' jl-*3j^J 'J-*jl^ l-"^' ' jlSflVl s-iA /j-ic- uLaJfclj .'a^Jjaix £_jj JJjJ LaJj 
c?r^j-aill j-3 .4aclllaj^al g. I J «\J^ lAj-ajoi (4J_aa^La) aV}-*- 4 ^J-^l^ SlSlA^a ( jjiLaUjJ ^—2 <-a^iLail Ajoi|j^1I Agjt-a 
jl Lai 1 ft j£ «\jj .a^.l -s <\ll 4_jCjill (_g_ai]|j dl^lfclijll (j >r> J 1 Clljjq^ ^ l^L^ajj LuaUucI CllLujaJI (jiaJU Cjjjli.1 
?T^j-ajll jl A— aj •f.(_gj- : ?JI U-^ c$>iJl tal. miViVI jl CJ-J^I ?.(_gj-^ ufi "'"'1 j^j^ ■^J^ L$^' " "J '^" ^ "> '"""' 
f \<~<W ^i c^^j^JI jli JclU^J V jl ClJAJ Lai Jfclij) s.^Ji V jl f-i^ J^ <lL*a jl£ jLaij£l (^LoVl 

.(_g_aSl sjiJu jl£ '^>J^I s^^C- jl^ LaKj t4ql"i-s ^ Jj£|j1j ^JJ jl j^-aJ tAjJIjjuuul 
4xjjaJL I ihtj I (; ihti >t-a >> ajaj Cllljjj^. :A_jjlxaj£ll ^l_a-ail ^3Jj-i /—S < 1 . > AJ p-^-a P/g-" V ' jjlj^ll ■IJC 
liluA jjSJ C jjljjll j-a allaJ ^JUJ LaAic- JaSS .4_u»jL>ia Ajj|_4jic f,Lja_ajJa ^Jl (5JJj ta-a tlgJ LP^ <_g^l Ig.Miq'i 
s^lXaL Lai jjljjil j-a ,-jl J^J^H (jjJ-^-H -IajI c^jISjjj i jLaSj^j cj-ajli 9; ^_a»aJ /g-Sj . > : 1 f\y (J^> i7ll 4_pl£-al 



L^ja bu iili>aj oJLt ^J (jj^^Vi (jjjJ jjj eia t .- U I Sj^^Vl ic-j^ Aic ,^1111 jiaJI J>=>. i 'i^jI I j^J- autocatalictic replication of 
Polymers -J J. Doyne Famer j 'Stuart Kauffmanj ' Norman Packard j Spontaneous Emergence of a Metabolism-! 
Richard J. Bagley j 'Farmer j 'Evolution of Metabolism J Bagley j 'Farmer j 'Walter Fontana. 
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aJ t jJj-a ^JJUjoi .lie (jj_>JI (Jys- Ij i ^>1 Ly-^J j- 4 P>^J • 4JjLUL 6 ^JJ-^ J' 4jj|.iiJI CllUjjaJI j-a (_U-*aljj-a (Jji-lJ 
. ^jjJall i—U^jSl] AjjI^J Aa ni'i <UajailjJ AiUalLj ^J_>a *Uaj]| j^J **- *J ' ' n "'"' <_5"^ -^i^L? ' *»ji^*lW d lV ^Ut-a <Jj.A*J 
LgJ LuJ .13 jLa3j£ jL£ sjAua j-a Lfrjj .jLfLlJj c jLaSjSj c j-ajli l i uu£l c4_a-alip jj^VI sU-ajfUl 6-lgJ 
S.1C L&)j£jj Cll.ij\i c4jlli»4 i—L^ 3J > nl CllluLaC. i"iK mi"i cJajjjJall j-a A-joiIj ,_£.i-a <JJa (_j-i J^utj-tuVI 4.jIcj<\-^ <\; 
4jkjAj 77 .ij-ajll (JJjoouj (-iaaj ^jUjjjj 4-ajail .-^ljJjjj »13 cl*j LajSj .A_iiLiJl eLjaji ^1) JJ^JJ <c^ *~- *' * ' ^*' 
i-Jj^i. bj jl£i . ji&Xa .la. ^gjj 4_Jj2 ClulS Clliuijl ^jjll Cll£j Mill jl cj-ajli A-a (J- 4 *^ J^J t( aJiSSI j£i .4-a$-a 
jl j-a pCjJl cS'-^-'J •SJjJSuaJI 4_*JasJl -IjljJ ,-JI <Cj_u»j ^jju A£j uojl jli cL^jUj)^. j-a .lajj j -s <\; c4Jaj_Jaj| 
ca.lii3l Clsuljjaj (—Laajj J-ajli Lgjjl£) ,-jl.lC. £(_g_^a. j-a jJ*-a pjil IgiOLLal i Ac Xaiu Clul£ ClslfLuill (J^r*; 
. £ ( _ s -^ <J£ a^alj (jl (j^-aJ : j;l^a|jj^aH£ Clul£ (_g^>a.l ClllfLul jli c( jjjjaJI Jaa2 <J£Ij ( _ ? jll 
c (_JJ~> "i^Vlj c jja.jjjjllj t jjajj-lugJIj c jjjjflll .■> i aJJ La-ljc I.1jj oLiaJl 4_j.laj| (jl <j-ail Jj-l-i^aJ /j-^J 
AJaXuU CllL^y ..iV AjLyL t a m)-^j jl 4_Jc 44_lSfll£jj1 <jjUaj£ll ilibLajVI si* ^1 cD^VI Cjjillj jjLoillj 
.ruJaill 4-aU 4jjjj 4_y| j-a /jjl-iJ 4- 1-aSLoiI LSuj jl ,*ijJJ jl j^-«J 4jj< i ^<jj . I^JtoJ ^H^l ?t j i aJj Jj Kn ,_-£! 
Cjjijj ^j]| tllbvlSiaiV I Clljli.1 ^a2 .^jJaU JJC- 1 lla fi sjlilc-l j^-aJ La *■ ij-aill ^ ILjJjSI ( _ g jAJJj J-^J^S j-^J 

lili .(_LSJI XlljJ ,,5-ic- oj-lalL i " 1 KJ <\"i 4£j_ii j-a ajji_^a 4 ■> Li :"jXj1I ClLcj <\-> «" ^j-lc- (^LiMAll Up! i-\ j-a 

4_ub 4Jxl£ ^£j mi ( -l\ jj JaJJ i ii l^Jli C(_ic-Uj (jjj^ /j- 3 *— J >-Jj)ajl j-a UJ^JI CllLfrjAa-aJI t>X& j-a a.l^.lj u*_Jaj 
Clllcj «\-> n j-a bifr Cl£iLal i—l^^LSLoil <aLafc J£ jl Aa> ^j <Jj2 a^Ua ^gjlill jtoJI jlS cxjiljll ^j . jitaJI 
_]| XjJjpl <Jjjj_Ja CllL-ajl*»a 4_ajlS c^^jjjj Ja-aJ j^-a Lcjj j fit' jl j-^-aJ Ujjli cl_*-a ("it t\")-\ I blj . J-i-Jul 
jjc. t /gJlj. miC- (J£-Ull jiLaJj .'^)3Ua Cj1£j mi tgl) (_j^Jjjoi jAjuI 4xj-aawa ( _3 4_jj|j, Mir II Clijaiall jl "./^ > «axLa," 
jl A-aj . jlS-ail lill^ ^-3 jjjS j-a ClljlS a^Jj^aS Ajjjb AJajjJojl jl S^jJa Ajj^LlLail <JajjJoj| t ij i ^->j jl t jia ^ 
UUi.1 (_g^j\ijai 1^ JaJO jL5 — CllLsliajll ClJJ jb^jl > : 1.1 mi"i jl jfLaJ - ajjJa-a jl a^jLa-a jjSLoi Clljjiall s^A aJa*-a 

.4^1 Mill jjJajjj iClljjliaJl JmiVumi I^£Aj .jj-a i—ljUiail j-a ^JJ^' LS^ 
Xr^j i_uSjj ^a-a j^ij c^jlj-ail /j-ic- ' ■ «a» J 1 (; Ja«J (ju2UJ Clllijli-a liluA (J«jJ ILoJJjjb JJ-JaJ (JJJJJ 1-iA 
jj la II <J3 ?CJ 3JJ (_$^JI i j-ajll j£- ajjj«\"l j^y V C,ji*-a]| I^J Cjjiajlli . A I» qj La i . UjoU (_JjJa3lj jjJaSl ?r li ^> J 
g.1 J aj£jl ( _ ? ja .l^ji C3 , «\, i nj La (_L>^ j- 4 *(.s-^ *^LjA jj^J jJ c4_jjAj1I oLtaJI j-a <lij-a]| oJA ^^3 . Xu»\j (jJj 
^"nliir. (Jj^ mi'u '^-J3 s^Jljjl (c-J*- 4 ^ j-HJ t ^ 1 "' q '' j- 4 -^i)*^' f j' 1 ' ^"' tSir 3 U^" S- 1 ^ 3J i a I jJ^^jj iA^cluaj^a^ \ 
j-a <Sjir„Mirt <^)J j-a (JjLoi o^iaa i ajau Lif^i. bj i Jlj-all (_Lujoi ^^1*2 .Sj^lj <AaC lilLiA ClulS ( " n-s i—J^liluil 
4XjAi»a jj^aljc (J£ jjSj La jAL ig miVi jjSLoi <Sj udl jli '(_gj^l ^_>J (_ji LllL^L^lJal , ^ I si& j-a ^^.IjJ (S& 
blj . joilli-a jxaiLc. ^-2 jj^jjlja jUjfLljai j^ij c jJ^ji j£- 4_Uji*-aJ ( ->KTi jl j^-aJ Aj^ifc .o^jjLj-a jAjuI 
^Jjir. mi <\ 4^>J ^jjj .^i.lj ^jj j-La^j^l ^gjj jbjriMi jj^jill jli cLaAXrijJ Lac-Ij c<^>j (j£ Cllbjla-a L^i.1 
A-jJU-ajS ClLAC-lij (—2 Ij£jjjJuj jl (J-aia-ail j-a 4_il A-aj t ^ji£ A )\ <\r. (J£ jLud j^-*J ' ^ ° '"'"^ ■* ' " " . '"' ' "' a^*J 
?^}iLa (j^a*ia j-a f.j^.1 jl ^jilS aA^ilaj jl j^-aJ jA c^JLuLj .(_L^.ljjJ (—Sjjoi "aA^Loj^.1" jli ia^uS 
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<— OLi> la-^" ' jAj ' J "'*'UJ 4_Lja«<s ,_3 CliLjjjaJLj ^Jjuu <_>frlij I( ig IS aMf n A~\ mj (jji^J 4 aJjgJI jl j-lJJ 
. Ic-j h 1 1) JJ^I (Jjjjia^ '-^-^?> tiH 3 '—a' Mi^imV 4 qh-^ ^ 4jj|j_iic. ^/IfLiil LaJaj ia c<joiaJ jm^j jl j^-«J tjull 
Lajj— (JjS j.a aJj^.j-a ajjK-% ( _^i 'LalS^/l jl 4_^aliJI 4jjjH^> Jf^V ^ir 3 t -r l ^J&">VI -^?*J La-AJC- 4_j^__)iSI (jJlJj 
6.1A (jl . jjjjfUl l^_uiLuil g. I j «\j^ (j^a|^a2l (—Jl ?r I jaj V ?j-all jl j-& LiA <— Oii.^/1 . (j in Sk jjj-a ClijL-i^aj^a> 
(_gjj| c ( _gjjjjl.lll jj Kill A_jj*il .-»Tl i iij .^)lj-all (_j-lc- (J^sUjj <_a jjoj— Lgjtlj^a jl£ LaiL£ — IgjIiJ 4 La» <\ll i_u£[p]| 
lAeliL (j^"i tAjJljjujfr j-* Uiuj /c-lll n . i j^jjiUll s^Aj .Lgjljjj aj^AJ ,-£3 lAJla uojj c4 alUa <\ll jl£jJu^/l jjj JJ-«J 
X«J l—4J2j 4_£|j)J CpJl-xil Jajjj-^ ,» > Kj (_£l cLgJj^ j-a ^ i Kjfljl ,—3 a I Ki'iVl jX. ("l aJJI 1 g <\W"i (JjjjJa jX 

. e_jjiu3l SjjJauuO! _)iaJl AjjIaII A~\ ni'il) ^i^n'i I^Sa jl .4_ru*aC- 
t Clll <\j i aa II f.ujj3j tU2LjljjaJlj cuaLjljjjll ajX. ^-J' aUaill <iliJ jj i aajj jj^H aUaJ jC- t " la ul *il.i3l jl 
^Jj <jjIj„mit,11 1 £ia U*i^j .Ij-ull 4-jlpj *^3I 4-jjK'i^ Ajj->"i11 4_*jIj Clljj]jijl£ (jiaj Sl^jlj-ajj^llj ciiliallj 
(JjV IjSjJC-l .lLaj . i"l rthVl <_ Sj£ <3Aj t a i ^ijllj <jiaj| tlllLuAjjll (jC c jj£]3 <-_Sj^al*JI tt K mil i " l-\*i t ( " la ;ll 
l-lfl&j .Jal_AJ^/l jx 4_jLkj t CliUsjl*.* ,—agjLi Lj£ t jj'ij-sjjXA jAa Maju Liapcl jl tljjl m ^jLajVu a^-a 
.jojSJI prjjiJl ^*J '"'l - *- La (Jj^.j— AjjIaj tut j-4 U2^i. UuUj <— SjS J_>^ (J^" -*''" s-iA ^Jjoi (JC- Ij}^' 
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jiaJI Ajjlill dilc-j^ <\ll aj£& ClulS csLaII ^j A jl-sll e^ja.j A hj mj CllSjIa a 1$j3 CJ_aJ ( _^jll 4_L^a]| <Jj2 
^gj eLaJI t**HMTi (jl jiLal > Lj£ <J_a^ ^/ai*-a ^jl»*i jijJ LjjIaSj AJjlk-all (jjiLSjjj-a 4_ilc.| ^ji l.£La JaJ ^gjll 
^i <iI»-Jl LpLJ 4jj*-all <jjUa£1I ijj^jjpll Cj^ajl LLaJ £j_a1I lijjjj jl jiLoJj .aj^.ioll <>ajVI t^-^ '^Lall 

• oLaJI ^jic oj Lj i nil ^jJj <j ^ir. I 
eljjil ,-jI.Ijj .<_£_oill C1iLjI.Aj jjjaLjljjJI 1 g j «u aj ,_j3l 4 JaJjoUJI ClAiijK <\ll o.iA j-aJ *-a <-_s2jjj jjjl n i nil j£Jj 
dibjjoi j»aJ ,_A j j Kill (—3 4_JLul 4J^a1Ij .alioViVlj <Luijj 4_Ucl <£-lc- ajAalu * ,,"1 «\"n diLL^a. j-a (Jju£ LaiLail 

(jj AJal ill ajju V <-Jj|jjll e-iLall J^g-li.b i ■ 1 J\y LgJ I^JflJU _>&Vlj J-£VI L£UJI si* .AJjjxaII <£j-j]l 

S dlj.X3iLajl ig <v i n"i CliLjJaC. ^ji 4 iW rt <2Uall ^LuV CliLjfLajl Jjj^ 4_illj ialjj ^^i 4_il*«a ^jA <Jj La_pLjjj(jJdl 
A-AL <J£ (JLa> i^jA La£ t(_£_aill Cliujjai ,_A ulK hll IpLkj .jjjJaiall CjUOja ,-i jj^J ^-Jj > kII (Jjj «\"ill aUaJj 

.Lgjuljj^j (jiajVl CliuLu aula (J^ ujj (-all LpLiJl <J^J 
(JjjLull (j£. CllaaJj te.l^.lj 4_*2.i CaLtJI IjJLa. C^j^/I 4 jl-sll ClSJjjl <-_kj£ (Jl^joljl Axj La ^j ^ i^o'l La.lje 
4(_5jjjl CliLjjai j-SI 4 hj 1 1) ill (_£jjll CIiIjjI^j L£/Li> Cj-aJ t \f\ . jliJ^I j-a ^J^-all LiJJ oLaJI fjjiiS b ^hu (^-aIc 
AjA^. jj-aj ?lAji*J JJ^I 1 iKjl <_j-Aj cLj^iJI o^^JtLa Clllj iK*"ki t^f\ uJjJ o^to <\ll Lj^LvII sAA ("it «\"i^ I <— LjS aJ 
(jjjli (j-a La pj-JJ LCjJXa jl J-«J Jji. ^—ll LjJajC. cJaLaJ^/l JaLaJlj t h«\'l II s.j-jii (jL^ LI La AjLuiA I '1^ -^ IjJ 

CliLjjai Jji.L (_£j^)2\ CjU 1 KtIIj Cjjj^aiLajl (jl (jjUjoijjJuLaiLa <scaL> (j-a (jinK jLa (jol AjsljIjjjII Cll^jjiil 

\^ 1 K* J A-a i " 1K ui '/c-J-"> ^J,?^ JajijJa '"'■>■'*« C|_g_ajll <-1iLjI.1j~4 jkII 4j^Li.l i'ij^. Cil\Sj\\ n Lajj Clul£ i_$jM 
siA ^-^JJ (jl j^-aJj •i_5j^' l - l^i>w a-^>ala L^Li. ^ La 4ijjJaJ i"i-^ ^Ajl LaK .■> Kn Clul£ 4alal£j CIiLLvjI LjaaU 
oJJjtiail ^j^/l CliL iK*"i«\ll ^gJj i"if) iK'il cAjLvill (—3 4(_gjj3l CliLjjajl A_JalSill lIiLLvjVI jl <J^>iiJj ^ 1 aSjl 
^jj jl j£aj -Olfl t<tf .^>ll Jj . alalll J£ 4 kaJJ luuu LI j£lj .j)*3 ^iii Liajl lilli tllAa. LLal Lai .Ll>UJI 
i_g_ajil CIiLjIaj j-a CllLtLa^Lj caljjll 4_jjIaj 4_iLi. (Jj^ u!aJ WT) CllUJ^aJl jx ClllfcLa^. I'oLaJl j-ajl LjjoiS L>^jaJ 

. (j K»"i ft (Jj^Mi*il ^ajj i_5j^' L - - >>i>w j- 4 CjlfrLaakj cal_ajll A-jjjoi 4ali. (Jj^ mi*i1 WT1 
i_£_aiJI CIiLjIaj jli t(_gjjii.^l J-> mil J3.I1 aj jl LxJaluil LI ?a^u£ll CllLujll 6^A Cllj^i. 1— Uui (_$ill La jSij 
^jc Aj£La jj^*j '*L^1I (JfJ f" LLala .<Jjoi (^JjL j-a ^j£l |_£.Xa ^jjfc (J^aj^/I ^^ic- *LaJI ^jifc t"i'i«\jA 4 Kjnijll 
sXgJ (_3-l*^ Lu2j ?(_$jj CllLjjai ^jj 1 1 K» J 1 (; 1 K* j A-a ^LaJJ^/l ^g-L- lS>^' L - lljSLVj > " UaJ 1 ill LLalj ?.1^JI 11a 
SJjj^^aII LjLvil SJixl&ll Cllh 1 K*"l«\ll J)^ >'ii")l 1 1 K* J I g 1 K* 1 A— a A«j LuS i_£j-il! CllLjjai '"'i ■*■"«' LLai cuLobail 

V^ 1 
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jl UJajjLa c,_jLiJI j jSidJI j-a 4_^slj.i ,_3 <j-ail (J JJaJ jl <Jg_jaJI j-a t jLniol) )XA jtJ-iJajil 4Jjta-a ( _3 
j3jj L^jV CjLuJJ L£>LaJI a.i.l*2a]| dilj iKt"i<\1I (jl <Jjii3 .<Ljaijll JJ-JJ La AjLjlaj 4_A*JI <jl (_$l cli-lA jj Kill 
^jjj L£/LiJI La 4jjjJaJ oj ;■> «i t jjja^lil jj£ ^gj La jL^a ^k ajpJ Clul£ <J-a*JI pi i ajj e^2 jl£j t <_LajtJI ai i ajj 
SJaILJ .(jj_a£jt»a 11a" c^gitlljai .IgJt-a ^ji ^Ij-all ^jJUajj L_lUio ^gjLvajS jAj cbljjj2 J^ljJ cJLa La£j . Igj aLuA^/l 
4_p.lstJ CllUiJ jl La2 . j£La I.1& 4_jJaj£j ".Ajjlk 4_p.i*j 4j.i3 jj^J jl <_W cJ-**^ f *Q ' " q "' 4j>^ (Jj-^ U' (j-^*d « 
LpLk jjj 4_JLdu IgjLa^-a al iiVi .Jill Cllhi K*"l<\ll j-aJJ l-iLai ujW,*ll -gJUjJaJI eUJaj^a^/l Lji K^."lnil ,Jia> cLpLiJl 
XstJ 4_jjIja 4.2^1 i ^>rt~a^j| Jaja> jA <_L& .^jl 4_jjlij| 4_j.1A*j3I CjLjuoJ I^L-ai (J jW*i jjfc 4_jjx_j^a jj&Vlj .oj-JJ^ 

?jjo>2 i*^-*.! La fr^g-iuJ jl - ,_g^i.l 
jjaSXail jjJSjSilli .^^aLjJjJill aJLxJI 4_jja*J <J>^ JJ^iiB jjj_uj.la jjj JJJJ lilLiA jL£ ' jJjjl-^ pLil .Ij-a 
4_uj.Xa igC-SJ 4_uj.la J-»-*3J j^ /c^ CaUaill ■* H» n jj i aiiij /ji^J LaJ (_£j3 6^j ,-JUjJaJl g. I q W W^/ I jL jj^iiu 
4-JjJaJ ,_& <JJjjjWI jl (—11 jjjjjJuJj .,_j|.lll pj Kl"lll jjjljl - ,-iLjal La (■(—£) (Jl ?rLlaJ Lul i Ac jjJJjSjall 
?4joa h«\l 4JaiaJ| ^jjc. jjJajll (Jx^a jjl j-a : jjjjjSjjll cJLuUj .dljjj l \f\ V '&)j-all tlili-oll CjJJJaJ <— aj£ 
i j-s mYij .^/jl L^alc I'll i^-i^ L_ OjS V cf-^lLJall CJjaij <— SjS jdJJ^ Lil Jjij 'LajJ jLa3j£ CJjIjiLai (JIS LaSj 
jj jjjjj^jall Ul Jji^j .Cil^all 'cs^' 'AixoVl ' UJ^' _ lS>^^ ' fr^Lull (jl C(_5ji.^l ^gjall (^Jc lg,.»q'i <=^aJI 
(_jjj lg niVi a^ij Jaia ijAiCj t.l$A jj^ A-iaLjljajll ,^5-lJI CllUiu <— ijS jjoij ^jjll ^JtoJjl j^!>2 J^ '^■Lvaj La 

.5ij2^ Ailljx (_L>I ^ jjJajll 
• 4jjUI 4 j <\j hnllj 4 ASjSjuI i jjjcjjll jiJlA j-a ^t-JJ- 4 ' . , .'"'.' '-jLiu auajl ?r ^LaJ ju jjjaLjljjJI .-< t-\f n f *<l"iJ 
<J^^*jll ?.jjJaJ a^3 ,-JI aL& 4j3ljj jLaia-a JjLoJI ^-aLjJjoJI jujlli .al K-s*lj ^/ l^i. ?j-aJI A-JaJ jjl jA (JI^joJIj 
j-a LuljJic. a^aUall ^g-ijll <_LvJJ — cLaC- <Jla> ^ji jj Will ±*.\j (_jiLjaj JL\a cjj^/l alLall (_ji cAjl ^jjfc AjjliJI 
.i.l*j]| sj-iuaJ ell! J^^jl jLj ^lijc-^/l (_gJj Ij^jjI 4j^Laj (j K ■> ; j LiLyja j^lj *,'. » U H i ^ I (J Vi<i (JvLii 
C(_g_ajll CllLjjai i(_£jjl\ CIiujIaj - <Lal£ll AjaLjljjjll 4jx^JI Jj^Ja jL jjjjjauj . I^i. <LujJa AijjJaJI s^J (_5jlij| 
Clll j-\ -sj)i I (_5-lc- -i-«J*J c<Lal£ll 4_jaLjljajll Aj-aj^JI j_a^JaS jA~ aLpJl (jj&Lill ^Lull cL!)LiJI a^^*xa CAlt K»"l<i 

.l£afc jj£l La LjjlS i ,llW'n 4j| jjiJaJj .AjajSa j_jSj ^^£1 IjSi AjaJL^ail 
jW iijl (J^aij ^ij .(_gjLc. Jj£iJ (g-3 (JU.iVlVLl Jj Will LaLvjI lilLiA jl jj^il«J jjill liljljl a^JJ La J^u£ 
(J1*JI (_j-ajau (_gjLaa]L a^i-La jAljJa jc i ■ u£ lilli A-aj t ja>l allc ^ji 4 l'q"i i a ^ -i^JJ (_jill 4 i^ «\ll jl£2^/l P4gi-a 
(JjIjUJI f.LJJ /j-Sj .o^a-ki ?t J i Ki jl 4_pl£-al ,_Jc- l^Ku (—3 ^CjJaJ L^J^/ AijjJail liijjj jajj JajLul o^aJ :4jjI*JI 
^jja (juJj ij-^li •U- A *Jl f *»J ' " q "' Jj (; Kj ^-2-lJ Jj W"ll)~)^A 4-Jjlc- 4JAj (J/^ J^fJ A-jK't 1 «j-all Ixjj C(_JJjjUI 
.S.IL1I AjLjaal a^iJ Lgjl JjA-aJ j£jj <— L^ajll tJjiJ L5j^ ^ <L>joj1I "CJjjj" 4jUJI jl Aj^Lc^ ij^*j 
oljj <jjl-lJ 3^' '^Ah^' LS" 3 lP -J' "''*'' JT>aJJ' j- 4 *(«-" ' . 'J'".^ . IcuSl JJ^I jjjSjSjJ) lIi^LLu jAjj jl j£aJ 
LS lc- (jiuJtJ 'JjSl <J^ cL^b '£La ^Laoj (^Jc AiUall (_pLW^ 4 alia ^ Ajjlic. CIiLjjj^ (jj^.1 jLS 1^. jj*. i <-\ 
i—iSbu jj Will j^Jj cAijjJa-a (j^aj-al ^3 (Jjj i kII (_gjL*JI l!lA jj-^J jl j-^-«J '^1^1 t^- 3 .^-ji^UI LjJ^ Jafl 
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4_uu-aj£3l ^jlj-all jl nil i ill x j W i i aj (_^ AjI lillj jA ^^.ullj . l&uUvjJa >t-a Cllj-aJ - l^a. 4jj-a-a j_$£j ,jJjl L-lhrnhll 
j-a 1 i ^-»jl <— SJ-iJa-ail Jjjj i in LaJj c^LaJ jl ^L>lc-j . UaJ fi ?rj_^al (_£.l3l liiD t j iaaJJ 4_jJaj*j jl jjj 4 qj i ^> <\1 
?rhniui L_ijJu£ Iaj Laj .elLlI AaLjaal J-J^S/I 4 jfcll ^ Lag ■ a cgjlill 1 g ->Vn ^1 ^jaLja^l 4_aUalli .aUaill 
C3 , «\. i aj ClllxjJaC s-lj-jj ^^Jj IjjL i n ■> I ijjSj (_j-^l <_£j-^ <— i\j_j_iuj aA1j i_$'xl\ i JL) mil jjfc liA jL£ L. aJjj .^liLSj 
lIiI iua /j-ic- t_jljjll *-J-^> u ■ ■'i Vi t aj£ <Jj^ 4JjLa-a 4jl£aj jJiu (jl jfLajj . (juVnlu (j>r aajj (Jill il)jj,^*iftl) 

<c-Aj l ^i^L^J^^tittf /j-^3 . <_LOU 4jajl_j^a 4_aUa ,_ll jn<i. mil -4,-* 1\\ <JJ-^J CS~^' L - 1 '.3 ' ^ > '* " crAi t ~jj ' ^"^J 

7-jj£i3 1.1^ I^jaj (jjJta^jLa (-jJoaJ cAj-ajj^aJl aLvaJI (J_a=k IgJjl (*-« jl^Uu UJdJJ^ 'fl" 1 /'^ ls-^' ** ,'". SJjjujjVI 
LajJ L_l_jl£ st-all JJC lg miu aIaJ 4 hj m; ,_£_aj l_i\jj_ui Ig o^aj m") ^j-lll ljIaaVI <jjj_ii jl AaJajjoJI .Ijljjll jl 
aASJ ^yjll t(_gj^.^l (_£jjll CjLuIAj *-a AjlalSj 4JL)lc. i " )K uj 1 i^-ijl ^j-Aj . CllljjjLail C3 , a, i aj 4£jjo»j 4jaoLai ajj|>^. 

.tjj2^\ CjUjaJIj *JjuJI L^li« ISjso 

a.la» <\ll (_gjjll AjjjoJI L£)LaJI (C\ iA.it >\jxl\ CjIjIajVI el\A oj»aJ J.1xjj t jjaSjSjj! 4_^a3 j^i ^lall (Ji^gll (_gi 
al^aj mu |>Jfa> 'g i >>■>; (j*-^ •ily c 'J-^ 4 jjj > al i aJ^I jjj K)l t g. I q h i ^i^/ \j i J^\j^!uxl\ j-ytall <_pLi. (j-u cLili.1^ 
^j^*jj .gjjJall <jl aj i ii^/ 1 (-3 IAjjc-j cajLjall A_jjUaj£1I j|j-all -ij^j jU.^nml ,-3 (_£jjL\j ciilj^ijul ^-3 4_jI^aI 

(JJjjoU (_g i ^IjJ ' '< «i ' ^»J (Jj-iJI frj ' ^>H (Jl ^-C-LaJI oljjll (_gJJol jl .l^J 4_^ali. L-ll^Uaol 6^A (JjJl\ dlUjjal I'lKul 
(Jj_r^>]| jJbj i Ic-J H i a JJ^VI (jJiAjJoll ^LjjJa l— al m)"^V (jit, ml) ( _3 AjjoiSLLa ajgj m Jajjojll AJJ-^ U-^^ L5^ *LH 
(J_ja 4 i sift j^ln jl fj-all ^jhli aj Cjjaiail jjLs j-a -iJ^All A-«J •(<jl^J (j^a*ia ^Ijj I^SAj .sjjjjJaio CjllilaJ 
(j^> i^i'qllj .A-jc-Ls^ l_£>Li.j c4_jAjS l_J^>Li.j cA_jjK Lj^i. J <\V) t5 -ill a 1 ) to <\ll CliLjIjjaJI j-a -lJ>^' ^J ' * B J^ 

.JaaJl j-a I^JJ^ |j-i3 > . dJaJJ 4aLa*JI j-a <Lij-a (JS j^ij •(»_)^ 1 (JV ^ 9 l^JaJuoU 
JUST JjjjJjoi jjoi 1 " 1 1 aa L_)l j££ t Ijj ■>")!! jjj|_aij jjla^-*^ Auii'ilu cLa Ja (Jl <j^alijl L_ljjjmq")ll 6^A jAjj 
i jlUt-ill C-lLaa i i\<,j .AjlaJSj ^Jfc j-a^lj caok. ^Jfc j^SjSJI J-naa ' '«;< .g')1^ -^Ij^Jji So StOHeS 
.1$ m9')l jjJ^AJ aJke^Laj jjjaLjJjaJI (J^aJU >» , <v i aj LaAJfcj . UgJuJi cr^ ^J>^' ^ J " "J tl^jji «aaj L-lUrti. (Jc- 
4_^aS :4jjjJajll ^ajj (**) t i\y A_^a2 4 ajjjjl j_4AjoU p^jli '(«-JiiJ'^ jl-^l /j-3 £<«-"> U-^ f^^ -^-1^ *^}^ *J^4 
jl UljA al^j (_$lll JjJjoU j^-aJ (J^i .AJjaaJlj JjSijJJ 31g mil <SiaJI UUa.1 u^IlLoJ c jaIj JJ^ ^ic ^aiu 4-ajLa 
(j^aju J-«J ' " 1 9UU I^A ? jjK)ll Aa i^jj^a Ajaiaj^aJ c^)^,l -i*J l^i.lj UJajC UJli. 4jjS j-a ^p^l £<<-"> ^/ (j« /«J y 
L^a^sti LaS caUaJli " . A qj"q-s II 4,1 ml m jj^J (-S1 l^i. ?dU^a" j-a ' La a Ja, (Jl "Ujjia 4,1 ml m ajUjC-L jjj£jSjJall 

• aic- 4jLawi l^la J&\ TOJU "ULows JjJa j-a jAjj tJa^. 4jjjJa 
. j_a£JI j-a UaujJa Ifj^. (_gl cljl A.tm'uu I J «\")^. IjJJ^J J-^-iy L5^' lt^)^' fj ^'""l (J-^aj i ^"^ j La Pz—juJ lilLiA 
l_Jaj| J aJJ a^i*-a tlilxaj (JjSjijJ ~) aJJ t _ s _Hi) A hj mill ajjj i ^>ll ajj« ( _ S JJ jj aJJ aJLxll 4_jjaal 4_lal£ll 1 jjJaa^ 
(_£_aj]| 4jjjaJI U^LaJlj C(_g_4Jil Ajjjoi LpLi. j_a g.1 1 ^ir.^/lj c?.ljJaC.| j-a >> L ^>') jaj2 . I^L)teJ JJ^I t_j|^a.j (Jj^ uJli 
L_llj-a_^JIj .L_ll£r)jSj tllljjjj] j-a L_l|jillj CL_l|jJ j-a CllljjjaJlj (Cjljjjai j-a (_$jill CIiLuIajj i(Jjj\\ CjUjIjj j-a 
(J£ ^-ia . L_iL*-aia«aj t jL*Ja3j cL-ilcLa^. ^-3 I iJaau 1 (; i >r> ; a_a .» ajaj Cliuljjajl ^J^l aLaol ^S JLLaJ Ljajl 
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*_a .lajill ^jJj a£*a.i (_$iil Ail.l]l ail i_$X«xj (_gjJoilj^U <Ljau-a]| i_jjjaJI j£ij c4aJL«ui»ll j*\ J > a£ *i jjj ^gi jlfLa 
Ijjj^aJ AJLows AJaLajjj 4q mi"i^'i (_£.l3l aUaill jj-^J Luj . l^jtoJ JJ^jj 'JJ^I 4lal£ Clil.laj <JjfLjj3 UiaaU ?*$ > >>■*; 
^^2 t^gitlLai 'ig* fi ^^2 s-LaltJI (jiaJU (jj . A-ajjJaSI liUjj Vj jj^l CiLH U' <* J""' "'"' ^ ^^-$4j 'W^>* tJjLuiJJ aJ 
?l_ujjj V 77-^j-aJ tg-ii (_$l t4 j ■» j j f— i A-iljJI (^2 CliLiA^Jl jl (Jc- (J^uJ -^-^l clAj^t! t JjteJJI jjjlji j^c- fg"'"^.' 

.^jJajillj AujIj uuOJ ISLjJ CallxJI ^ <_)j UjjUaJ ^ <UaLanJ 
Laj.lJI CJjjJljj LaLaJ JJ-111 ?r„„ uJa lij jj-£JI (jj-^ ' a J^ (J j^"' ^j-A jjjajjjjjjl (_$^J 4l_JaLa]| 4_j*lll jj 
lij lll.Wj id liLa iJJjA (_£b> j\n i " (_$^jlJ9jl^JI ^la^yij ^gAjljJjll Js-LoUJ La£j . jii^aJI AJa&J j-a Ajjjiajll 

t jj Kill A \ i >-ijxl\ Cllj-ytal) j-a rcJUU m (j^lil a I J^> il <Jlfl-iil UJ^"' m (JJ« ?.lJ.la, j-a aLJSJCj JaJj_iiul <— fij U-lfrl 
(jc Aj*j Ja ^gJj ^g^aJI albtl I aUaJ £"tijj ^-*i aJ lila ?lia]lfr ^ji ajJI sjj LaJ 4g n ■* c4jjjjjl.i3l J&)^l ^U^J 
.4-alc V t^ J^jJ^ •^ J JJJ-"-' a V tulle- 4jjJajC LAjJ <~HI 77-iLaill jj-^J ^j^ic. Cf.laJaj^alj ,_j|jjie JJ*J (jfctP 3 
VAj *ju^al a^Jic- liEitLal j-a J^l ' r 1 ' '"*"'"' ^ t^j.'l ■ >->\) llljj-NT *i jj£j jl ^J^-«|j lluAJj ^^jll CllliAjgJI ^gOa. 
4jjLu3I 'aLaJI jli cJaJjoiul <— &jc XiC) jl 4_Ju Aaiuj .Aix^all eUju ajij ci^y < Lmiu ^Jja.j . jjifc ^c-iJI j-a 
JS .-igql ^'-^ jjj*.. uJJ jjjajljJJ lilLiA jjSjjoi Ajl ^-i liLiuj '(»jJl A_UC (_A LaS (JJ^J (jl (J^pU 'SP'j^^'j 
(—ic (_g_ajll I— JUjIAj CljA^jl 4^. ( _juj J£ j-a pijll /c^J • J4 J ^ : D C ' '^-"^ (c^J^' WjJ ' \'°*"'" jl j^Jj •f-t£+* 
<_a^L*JI <Jj£ -< H* fi <_alljj pjJIj .Ixiiu J^' F i ' ^ U' cr^j ^-3^ c5' jW-^j ijj^ O^J^^ J-aC- ' '» » aJ ^Xa 

.aJJjaJI jx (_gjjaj| 
jj^I Lajb CllSuJaJ <_alij Clll£j«£ ^jjj l^j l^jojii ajajj (J^aj^l jl jAjj ( _ ? j1I <1j^jo»1I J-atlJ La-lifr (liljj A-aj 
^jjJoJ j^> aJ l-aj3 UjoiLail La In ui lilLiA jl (_jl cUjiS AjjJajfc Cj mjl UjJu ^1 sHc-X I (_gjJLall j-a AJli i IJJtoJ 
(-aLjJjjjll cjjU jal AJjxjj c^-iujjai ^Jt-a ^-i ^-JU^uSJl cUUJj3 IAj c^-jJaLail jjall CjUJO* ml >tila-a ^-i . JjjauJI 
(_3ji Clllilla j-a <_kJj\-a A-JJ euu ,_^2 1^ > oq'i ill <\H'i aj al Aa II CllUiJ <— ijS (JJA ^-i>^ t£^ t-a^Jjl*J cu^y i^j- 3 
j-a JJ^I tlulS Clllxaj^JI jl ^ji lij-aC- ISjj jjJaUijJ La^jl Liljj j3j (juJ 1 Lau£l 't^J^I ^ rt($\pla»l ^kj . tllUJa 
4_alli-a c*Jljll ^ji cAjajlill CllSjIa «\ll tllfrlaJ dJ-ia. j^s JaJjjill J^jS^ aJ jl AjL I^Sic-lj . jjjgjjj 4jajUa <xaj 

. JJteJJI a^j|jj-a al^Ajoi t-h Ig, i iiq'i ihiliii Laia. j^ij .ulja. ajj Lafc l^a. 
A K ni <\ 1 I a i *^lj lil i*")^*iin) jl£j 4 -OJ^i// ^jjJaj jljjc- > " 1 aj i_ju£ J-j^»JJ 4jjg_i*i jjij (3i^ c ^ H A V ale ,_3 
Ijj), Mi'n jl <jju^/l A jK «\ll a^aJl i r-in t ida jj*„ i aJ jJ-lil jj£-a-ail j» J K 1 1 aJ <— SjS ?I^Lalj cClllxaj^Jl CjLujJ <— SjS 
liLlJ tf.Lj-aj£JI jJJlji f-f" CS~^' L - '^i)^' U' J^-W ^(J-^l '^aj_^a-al 4_j^)ill Ai\ *^\t\\\ UjaajAJ ^ * "-!■■> "i 4_AJaj| 
4 'i-n iTillj A_jjU>j^/I 4 'i-n tliW jj_J 1 9j«\r. aj. 1 ! •\")e\\\ A hj mil A_jjljjll j-a l.iVn (c-jll i— JUj. i o*il) j_a xi*-ail ?rj mjjl 
c j£jj . i— jl ■> <\"i-^ fi ^-3 LllUjJaaiailj t Cll UjJaxia ^-i ujl^Jlj - u^Xaj Cllu^Xajjail ,-i 4j<jiH ajji aJ JaJJ fLuLaJI 
j-a J£ ("thj i_c^lj cAaj^aiuJoll Aaailai ?.Ua*JI 4ia.^Lall jc IjlVn 'LgJ-a LP UJ**^ U' ' ■ '">J "^1^ U*^ ie^ 
^gl '(jiij l-a-a c<-alalall 4_*iial 5_jjUVI a^ilXAl pi kJaa.1 (J _Ie Jji^l J-**J jl ' . ' ">J '**-^«J$^ Cjl^iSlI aAA 
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?4j^)ill oJl& Liuj <— sjS : J<aLJI JIjjJI rjr^i 'Jjjjcj • l _J^\ (jtjluLA (j-a l-ipa. l-^js c.*ilj]| 

(jjjjj^j jjJI (Jjljjli .i—Jjla^/l »Uhi^il <JjJaJ i Jjin) LajjJaj jj£l <UluiVI si& jC- 4jja^/l (J^»J Clfcauj^al 
Ig mij (j^ajjtJ jjjhllj cLAjjaS j£. Lfcli^ Lgjua (J.1JJ CjvbaJI :4jjj*JI A K "i ^ -'bjJa a^liijjJu CliuljjaJl liljLai 
jj^ ^L fjj tt-ylauiVI JiLaJI »lA ^ KjJall frliL .nVI ^iL£j IJLJa . jlijl 4aJ ,n L^^UaL £jlj^aJ 
jj LJjli t(Jj l"*> <\ll j-a V-iJ c jj^aJI J-±aJ 4-£2lj j-a Jj Kill ,JI LjJaJ bl Aju jjajaj jJ-iJl jJ^jlj^jJjaijjaJI 
AJjj jjl jA <j*11I (jJbj£. jl£ bl :4jjLaia CliLua (_£jjj <alla ill CliliijK <\ll qa jjjSJIj .1.1a. '<j\xla AjjjiJI Aau 
S.UL Jujoi <_j^ Clij-a]| ^gjj l.lajj lijia-a xi.£ (jl j£-aJ ij^ic c jfLax .la. ^g uail ^j e^JjS lauojj lg mjjj Clll ila II 
4 aJjqjl ClulS bl JjS^/l 4jtiiait Ifrjgiiu « . KV'l . a '4jj3 <£$SVI CllliijK ollj .aLaJI Jji ^ifc Cjt3jla»JI j-a 4JJJ.1 
JaJI jl>9flj J-ajJI jl jj££ "bUI CjUjJaxiJI" jli 4i_JjlflVI pUKi^iV Ia2j3 .4£jiu,JI ClUuaJI j^s Jj>a]l JJJ 
I.1A jj£j.l ^jUiuJj (-aLjJjoJI .laj . Lajgia Igjjlsu ?r u r-i j I^SAj . IA.1JC. Ajajlil/s LlllitaJI p ujl <£aj jV u^»JJ 
CJj£2jI "cs.lL CliLifLa" I'lmVil jiixJ (jl j^-aJ <il ^jUyi ijJ^JI AjIjS ^ji JJJSl 4j| 4jaj.l ^jjj 1.1a. LajLa jjKkiII 
i_u£j .4_ul*i JJ^I "aj)j 1 ^> J lg > q "1 -iJjll cuaJI i ftJU ,_& ((_, al^i (jj-s nU <J_j3 (j-a <Jj_jJajll a^)^ a. ml) 4Jajoiljj 
j—lft AjoJI 4 A^ rt c JiuL lilj^UJ <a^Lafc CllU_jjjj Jib AJha\ c4-aiuJa dl|^A*iaws ,-i JjutlaJ (»jJI" cjj^j^ 

lilxifc a^j^j-a /g-Aj • Aju (j-a aSaJjLj 4_j3 JJ^J '*>-^u-<i J-JC. 4_2k^*i<i (jjJaJ A_j (J 1 KVi j c^-SkjLiJl aJLaJI 

".Lj^jaLjl ^jjbpll ^jiLlall (jjlwiVI jA bpaiij c^ifcj 1.1mA 1 1 2alaJ ^^3 i^Aifcj 
ojU^aII CllLjj^ajl A-JJJ mLaI .JajiJi UjJa i^c-^ a J7 L ' V J ' .*»••> ■ K*Vij iCllLjIjjaJlj ajj 1 ,r> ^ i"i nnl 4_jj;iiJI (jl 
dll ■> «i"i-^ t\\\ (C] i CllL^I 3J 1 11V I (JjfLi£il— (j^-4-a Aa. ^ 1 ^i^l ^jJj o^u^ bsuojj 1^ ioq'i\ AjuU^a— 5_jj\jV I l^aJL-a-a 1^ mjju 
(_3-^IauI IAA (JJ-aJ L*-a (J-a*J t aj^ t (j K*"i <i (Jj^ ujjj bJaxj 1^ 1 K* J A-a i"i,W"il ^-jll u^LaJlj ?4aJjl*jll AjjuajSJI 

^ajou (jill 4aja3I jjc- jajII (jlLj (jill cjI^jII <4i(fi^l j^Jll ^i (ill^jVI j& bj^=>JI tiLuu * ij^j ?(jja^l 

? jliajjai jl c4jjkj 
f-ljjl Aj^jj liljjjJuJ ( _ ? jll tjJLuil ' " ' 1 7- j lili .(j^aj-aill j^itj (Jjj^ (— ijliofl s-Uh 1 ^il jj UjJU (_gjil *>«J 
— U^biJl jl Ha-lLa j>^J jJ >-*jj JjAifc t(J-<ull jbu^ (^3 1 iin) 1^ 1 K» J A-a (juJ-«J jl ~IJ^<ill j-a <jl cUpljja> 
o_)-<i (j^Jj • (j 1 K*"l«\il ;rJU^a-aJ I ^ ^> 1 1 1 ^ ^ AjJaij jl (-JJjjIaII (_^iaL<Uu ftj.l"> « j jVl 1 i~<ljL«u.a tllllxa. ^^^."1 /gJjl 
jli iCibLajVI s-lA (j IkTi LaXic- . 1 i K* j 1 g i K* ; a_a YjI i—xjSljall sXA ^ <uaj <— LjS <JI^-ui3I f"j-Jaj <_gj-il 

LpjjJoJ ^la Laj ??.jJijll ( _ r Ic- Clll «\jH'l"l\l J^\ (_$iil La (j^J ^ (j±p liLal a^3 ( _ s Jc Ij^C-LoiJ i—JjlS^/l eliiaj^al 
(_jXs (_gl ^Jl 'J-il ia 'i* ft.i ' jl ?(-JlJ .-< J KTi j-a CllLiiu ^Xa (_gl (Jlj ^z. *JJ" »'^K i ^ilj ^-jlj. ufr ^>J*J j-C 
?LaLaJ Ajtljla ClulS /_gXa (CI ^jjlj ?/_gjil a^a Cll^aj jl /Jo*i-\j V {J,\ ^^-^J^- (J< c^JJua ClulS 
A alia -a 4jjjJaJ ^ iK*"ki\I ^jJj jJaiJ ju t ij^ii// ^JjJaJ <jIjS ^ t (j^J rjJ^I ' <ilLuj^ I 1 g ; _i ■ oj ( _ ? lll ajJaJI ^ji 
SjJaa. i^j-Sj .s-LLJI (J-^l j-a t ClLfljla «\ti j-a JJ^I cCliLiiaJI (jjiaLjjj iljjLSVI »laJa > ^1 ^g-SS •(J-J3<i ■i- a > (^-jj 
Clllj (—3 *>J^ ^ SJJa ^ CllUj*'i ig ^—3 jj Kill (J-^aljJJ ci_^ii<a (jj La -a (JaU A_j| (ju_j TJjSI CaL-al (Jl 4j21_jJal 



i_jIjS (j« \ . . \^ L ya <ja (JjLlSVI ;". i i Vr\"i j»jJI"- selfish Gene. 
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LpLiJI (j-a t '< n^ *i "pjj" 4_I».b lilLao c^-lrul aUaill ,-i sjjJ '^)^l pjj ,*-a ijj^ii L>^~! (j'j^ ' . '* li '^j^ 

(j* %r'\j .CjU^IJj mVI -CllLjj)=>il 3 JJOjJI 4 aJgjVl jj-^ 1— £^l <J-ik.bj .lllbL=k£)U (j^aLiJI lg->j uij tJ _2 

p 1 i >-i\\ ( -A jjJaS'VI 4a^jjjjiai < ^ I jj£j jl j^-aJ t L$j" 1 ""' <-P (_«4i •^j\]' ^H ls^-"^ ' * * ""'? " (JiU Clil ■> <\*X *i 

.4** a*l>J jtkb AjU iCjla bl allajll jS/ (aUajlt a^Ul ^>all 4jJuSM ^JU^aJI 
tilliA Clul£ LaJj c «. AjlI) j-i I^^L La£ IjJJ^J CJAau ^^lll (jjiivll 4_^a2 (_£jjj jl fj-all j^y c jjK'ifill lilA qmj 
a^jAj > V'li^i (_$i!l cTepNcaSe jlfLLjll (_gl Cajjj^/I -i>2»j ^^Jc eXaJX* Clul£ ^gjjl lg mjjj a;jfLa]| CllljjjaJI 
(_$l t(jK nill (jiajifl LaJj Lvu-ioi ^^oll t jlSJjjjl 4x.L>x CjJjLa3 .oL>3 4_mj 4jjl£ Cjbj Aj.A*jj .IgJj^ t>\xal\ ^ 
(j_^£j (jl i ■ LaJ jl£ ta^jJaJI 4jnJI 6-1A /j-3j . aJJ-J^M abaj ml ^Jt jj_ioi2ujj jJ^JI jj-*> mlill j-a I .la* J J 1^11 
I.XA ijlh'i baJjj • ;»-gJ (j^aLiJl jLfLiLjJl * J i ^i lj.«\W,"n jl jj^-aJ j^-^l j.)"** mull 4»aiv_iJa eli 4aLja2l lilLiA 
^-jb ?M m'l (—3 1 i K* 1 ig i K» J *_-a jj-»> mull j-a .i.lC * <\*Xl jl t O i ,0 4_j| (j^ajuaj l-i-gij C jJJ^i.^/1 0-iC-Luus 
(—3 4 jtjih ojjj^aJ -la.jj (_$Aj| jLSjL^ll (Jj\ -s <m ^-il jj-aljj LaAifcj .^jLaala j-a l^i.lj jlfLujjll *J_)jl jl^ jiajl 
^j^ajjidlj . J£3I plL ^ic ^jmll ^i s-(_g3^. J^ ^Uuc-I ^jjjJ li^Aj .<oaA| jj^I ^juSjjII jlSjLjll pu^al cAjjjll 
.(j L y2*i\ CjUujaJI L_iLuta> i^j-lc- '4-uiiu tvjojJ ( _ ? i <jll«i JJ^I '^X^Sx^i I s.LjaC.1 j-a l^i.lj ( ** iW -> a^iL jl Uiajl 
La 4jjjJaJ Cj hji ^^all 4_ulj-aj£ll ClLJVI jj 'cS>^' '^-^■^ L>*J • l _^^SXi2i\ * t\\y t\\\ jUpJjoi c4jUvll sIa ( _^i 
<ijj^a ^>JC- (_£-ill i—l^ 3J i ii^/ 1 j&^ujij .o^jS 4ajlilj| S)^ £ * ""'"' ' " t l^.miu -lujJ ^ji UvuijA jc Aj^jill CllUjjajl 

. jj\£jj| i Ac a^jj^La jjrttVn jJ-ill tAj j;l^aU>j| f.LjaC.^1 <J2lj!11 4_ul (cJC 
^^.2 |^)ji. ^ixa f.j_gJA jj-^J JJ-^ Cff-^ 3 • jjjfrl ■ "V I j-*J J-A <— aUa-all 4-JUp /—S .ijJ^)3l jj^J m CiilJ^ A_ aj 
a-ljJLa A£j iT)\I (^ CAjJjaJI jj^J cAjjij (j^-aJ J^- 1 ^ U^ (a-jj X? " s " ,lft ' '-^LulfLa'V I j_a -.-s i >\ ^Xa <— al uj£lml 
A-JjjJaJ <JJJ J£ i"iq m^"im) A3 jjfxLai cLa <iijx (gjSj .f.liul /j-^J LaJ aj«h mfl j_>^ ^ji*- 4 L - J Wi>^ Ja&& . JJ^I 
blj -csJiMI * 1^*11 ts-Sc ^LuJ ^jll toUaJJ Ajjiall Cj1£j mil pljj! JSj <kj£all aUJI ^1 Ct-J^AiLoMJ 4js.Ha 
Clil nill (j£ jj-^ jl j-^-*ii •^tJ^MJ' J-^ jj^j m a. 1 ! 3JJJ Xts-jII sUvj^/I jL3 t jj Kill j<\"i mj jl i . ) aj jl-^ 
jj^ (gSJJ m CllL^ S3 i nV I j-a 4^13^1 '■lll-Cj «>•> "11 4^i.lla]| CllLlull j^Jj t4 1"^ ^ a^ilall CllL^ 3J i iu)U 4_^.tLaJI 
(j^aj^/l s^A j t\**) i in jl ClibUvjl ^—3 I i K* J I ^ i K» J >t-a L^c-I «\"i^l t 3 J i ^< le-^' Cli u^l 3J i n^U jiLaJj . jl on i nl 
^Axl j^-«J liilA^ 1 1 i >\* i \{t i i >\* i A-a Jaj|^j]| (Jjjjia j£. f.liul (Jc- U>JJ-^3 Cllljj^ijl Jjjj LaS LaLaJj .4Jj^ «\ll 
.f.lLll 4jjjjjJall 4_j^i»a]| ^lj»a]| j_a ^JJ-all l - r >^JJ C5-"' l—lvlsluil t aula j-a p_jj ?r lUi'V ,^-sTi jl LlllJ^laJJal , ^ I j-a 
^j j uUJJ jl (j^A. j^- 4 ^ 3 .4jl iK^L l-ljixj ja^'VI Cll£j mil sIa ^ J aJJ i a t4_jjlj«\j < \ll 4jiU>-a]| Cllij ^^3 i jVlj 
CliL^iljai^l b ^n mj .4_j^La]| ^b-all ^Jj jUuS^/l Ijimi 4JljiKrt JJC. LajJ Cijl£ ^jll 4\£^j]| j„a ,_$jik.l p])aI 
.«_ioijI l^-aJlfc ft u>*tu iij . <-_al mi^"i i n^/ 1 j Kin i_SJ^I l -^ , ^L>-« aj «\ i nil 4J^L«»al Cliu^liliail SjJa 
J-L*-t ^g-lW < r xiLx^a^\ diljv\ 3J i hV I ftXAj .4jj_ioij liLiLaJ jL£ bj aLuiVI J-A 4_jjjC. (J^ajl ^gJ fj-all J-«1-«J jl 
( _ s _le (_5jaaj ^joll CjUujII <J^ — 4Xsl£j IAjAs^ Lallc- j <uu i in jl (jS-aJ Cll^LwaJj^. ^ji 1^ mVi i . nW"ll 4ijJa ^jjc 
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j-aJ uJajl liluA (j^ij .4_^3all <Jjij La£ t(_£jill CIiujI^j .lljj Ia£Aj . j-aJJ jl ji£-aJ LplaJI j-a A qyi-N <i <JlfLil 
Jajjjjj . liLli <Jj2 jLa La£ jja (_j-ijJ jj Ajli c J^a.1 i— i^lSLoil *_* i— l^laj ml J -s"n La.li*2 .a.l.paJl ajAill t>X$l 
oLaj^lj SXi^aJI CliLlull J^ (JjaJfl . 1 * Kil -ij£jll I.1JJ c4_jlgjj| i^j-Sj . l-£AaJI jj * ^i<\; .-< * aJJJ V J^ uij t>ju<-\n 
Ajjjoi L£Aa. : Clil ■> <\*X <i Jj^ iTn ^j lg > oq*^ ajjiLall <_£jill CIiIjjIjj (*i.lJj • ( _ s Jc^l ^j jj^J Jj Kill ^j -Ijajll 

.A ajjjjl l^ijia j£. LaLaJ ^ laJJ V l^jli 'J^' U^ j- 4 *■]>?■' (J^ UJ"^ s -^ SjjjSi<ajl ,_£jill CIiUjIaj jl LaJj 
4 alia Jl JlajiVli .Aa.lj ^jlMia j-a jj£I ^i frlgK.^VI a^ijJ il_£la. Ji.ta L£Uil .aJ-laJI '.'/iffi '^* <jt*J 

I i Kil cAjjlajl 4 njll JaU Clin i K»ll (_gl t Laj^XJjjjjjul j-^lj t4 \nll <J-^ j- 4 (a q K i Ki lg > nq'i (_£j-ill CliujjaJ 
a^ila :Clil&j\J lilliA jjfxLai Lulc. (j^ij c4_uaJ3 La£/La UUaI jj^J 'la i K*ll aj^A-a jJa Laj . lAjjJaiJ J_^aljj 
(jl i . 1-sj UA .A_-aaj| <jLa*J 4-ajaila LgijUij jj£j <c-jll <_S>^^' *— - 1 '.) ' ^""H ^-P^* 4 UJ-^ U' (j-^-*^ aj-^La .iC-LoU 
(_gj*l m<\ll ,—2 <— £xLi.yi j i ^1^.1 <JjUJa_^al A^,\ i ,*>*> lilLiA jj^J m iA \\^\\ J-iaJ 4_£2lj j-a3 . CllUjjaull (JjJJaJJ 
jjlSill i^j-lc- AjjJaJjoi celjjll ( _ r A cijila fg i Kr. (J^ajSJ jja. ^ji 4j^aLiJI <jj|jSj1I IgJjll CIiIjiKtII ^a£jj . j-jjVI 
ClijjAiia]| laAil (j-«j (j-a CjuIaJ hi a (JJ-^J (jl j S <\J L-a (_gjj (»J-jllj .4 jlajl (J-alS /j-ic- <JjHj m ,_JI 4il_jJal 

. UaII j-a (j^aliJl Lgjjji^a *-a i jji K-sjll CllUrt^j 
(jl i in j jl LiAJ 4_jli c^-lAJJ jl jj Kill /j-lc- jl-^ l-^lj '^l-gj -*J^J J^ < ISjLjjj l-JlS La£ t jjiLoiyi j-aJ jl 
(j-ajjallj . <— al uj£1mlAJ 1^ ^,^"1 mj > 1 * 1^- 4 L 1 hj (_gl (U JtoJ JJ^I l^)J LJjS-a c4_1a^J| aijai (j-lc- i$J-^> ^-^J-^ 
• lA^)LaJ o-ll^j 4jlaJ 4ji.LLaJI l^j^Lu-a j-a JJJ^J ^H^' (Jj-^ ^jIaJI p Ijjl ' alia ^ j-a 4ilJ^-a Clllcj «\-^ «\1 4ji.lLa]| 
ti_gjji.l o^aj . j K*"l ft (Jj^ mi*ij jjL-allu LjjLkll ?c a. 1 n*i aj qhl 4»aiv_Ja 4jjUJa_^al 4jaJ_^a-a lilLiA j_aSj "i Ix^Aj 

.Cliujl£-a!xl l-lj-^ J^ (»-^J '^A?r' £-***_£& 
(Jj 1-s «\llj .CjUjJ iu a^x- /j-lc- ' 1 Ki) jj Kill a^ijJ - U^LaJI a^X*J-a Clllijl-s «~S^jJajl A qjl-N II 6.1& j-a_Ja 
4_ili.l^ll AAlA\ j-ajJa (jjoflljujl (Jj^aljJ L^LiJI j^lj 46.lJ.laJI Cllllull sAA (J£ A-a cAjIij (JjS j-a ^ q K 1 ^> J CjJSS 
4_^3lj j_a TTjL^a jA La j^ij ./a 1 K*"l<\ll i—ll ma /Jc- U-)LvjI 4jji La 'ojaJa AiLoiJ jl jS-aJ (_g_^a.l £>aj . .-< 1 aa 11 
. .-< 1 aa II JJaJ 4_gjLj j_a 4jUi. jA t?r„ii)'lll j-a j£-a-a ^j£. JJ^I £ 'l> ^» /jJc- ' g * "> '"'Q jl j^y (_5^' tAjlajl JJaJ 

I I i>it) Ig 1 K* 1 A-a (j'ij,»,*i jl UjLaJl j-a <Cj"'i«\ll ajji^ll CllLcj-a^-ail x J K1 1 0*1 ^-£1 CllUj, 1 o"llu (»uall ' . ^>J uAj 

. J£3I Jaiao cAjoiJ ClfljJI ^ij 
j-aJJ <— kj£ : j-ajll Jjoi i^j-lc- oA3U *J-l£j /j-lc- o^^JtJ-aJI g. 1 q r> 1 ^i*^ I CllUjLai-al 4_j^j]| a^A (J-a*J jl (juJ U-*y 
lA^jij>l 4ji-aU> 4_J-aa£ I^J LaJj j^ij 'A-JJ >la. (—11 iLoU-a Ij^xJ A q 1 ^jj j-ajll (-JI jjajj jaJ •p»ma (-Jl jJJa. 
<J^liLa]| Cllli^l*JI j-a ?M ni'i JjJaJ cj_ti.lj .aAjlill (J-a. I j-a Lj^laJI j-a 4_alli-a]| CjLc-j<aa <\ll l -^jjl-J LaAJC 
^jjj Aj^a. j-a JjuJj .(J£JI CllLal s^jl (_jill c4j-al£ll o^ajll laiaJ ( _ s aJI CllLjIjjllj JajljjJall j-a aUaJ (_$l tojjiajl 
(J^J ?r. «\. 1 11*1 4_jSjia ClllxAl*-a (_gl i Cjljj. 1 n*lll j-a <aj uj ^gJj ^^jjjjlxll (jualjjll (J^J ' 'j.'" al K'llLi j JaSjJI 

.4-aC^l (JjS-ill auaill JJ-a-i jj-^ cSJLr' <j-* ^ J K ' ' "J ta (JjJaSl t ■ 1 > a£j jl (Jjla-a 
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jl (j^-«J AJaLou jj£VI C1iIj_jJj£1I ClibLaol (jli tililj JajLLa jl cLl/L^ jl clIiUj^. qc Cli^aaJ li£l sIjjoij 
aJ^ij i ■ 1 aj t " Ua cAj^aJI pLja^.1 jjfc Lajl-i (JaLII (j-Sij . laJfl a^ii-a A_jjjj£l 4j^.jjLa t"i mjl CIiujj t a uj£j i in 
Laia> IAjj jjj>ul L>~i 'SJtjJ^ <-jLlJlfLal LiiJJ c<JAjgj| j-a AJ^^a <j£ (cAj • <-jJjJj-aj^l U^ Ljal (a- 3 CllUauJajll 
LaSj . (_gjj hill JJ^' CT 3 * ^ ^ ?" IjJ <— aUiuS'V s-iJ-^ A I J i "J ijKl '(c^-l /J' (jj-^ JJ Kill fi.i-ri.jil Jjjjiallj 
.AjjjiLail Cliljjxll (JJiiL lg ml'i f.Loi£ /j-ic- <_La*J <_c-^ 'aLrsJI J&j ml (jl La" t <jJji!l ^JJ-^J 4ju£ .J (j^j i . uS 

,r \Us 
JjS member j iKr. <J£ <jj^ ciufL c^i JJ _oajj jl <_Lil£ ^jj aUail j£*j <_)aj ^ciiL^^JI <_s2jjj jji 

?r nl ajXall Jj-JaJ (jl 'ej-SJ Jajj^iail al Kill I.1& x J Ki i aJ <_Lkj ^^.. ■ 'i"> /j- 2 OTgaPlS s. I i Kr. I *_xaajl ?CJ i <nj jl 

jl - (jJajVI (j^J >J lili" •(_v4 ' . '"'^ "t(_Lpull ^Jj Jixll «i^J S^all" ^lSJ-^' L r 1 ^li^ cs-^j 4-^IjjI >^J '4-">*J 
oLtaJI ju CllLiSllail 6.1A ,_a.j£Lui Aj.ijc. c4jU /j-a^J JjUaJ j-a l.la> 4jjj2 6^ja.ja — (j^aj^/u AjJ uJ La i_l£j£ 

.AjajA Cl)L_aJj£ jJjJaJ t(_JK jj^ Cjjj^aljiai 

(j^> i a3 (_3^ (j*-^ ' ' ^*J' jAi •^-*-^ 4 Jr^ *-^>A*^ '^ 4-Svi t(_>uJ *^i3j ^-iA? L5^' Ji>^' (j- 4 p^H' ls"^" 
Lgj-a (j£ <jfLiij .<xaj^JI <_Li.j^a t 8 Jja <u (_gjj Kill ,-ijalail (jjiLoi^/l ?^>ji (c-^ ^-%>^J Cll^cLoi . ^jai i*\ * il^ 
La ^ i a3) Jl <U3jSjuU ^ i K^ jl ^*J j^Jj • LjJ£ nn (JIa ^giu (-jjjoi tllbLvjVI jl La_4gi-a jl^S .Ljjjjb ^^t-a 
Jj£^]| j.4 S/^j CjVoAJuI Cll^ao liLa]— ^j\ ^_4J>.jll ^j (_gj"l i a fl (JS (JpfJJ liL»] AJ&J (Jjall jc |^L% ^^L cj^-aJ 
al 1 J ^"I't <xajgj| (jl i in jLS <JAj ?^J^i. j-a JaJjj^ul JJj-i pJ l-^l I'thjm mLs (.^^1 4-ajlia]| (JJJjoi JjSLuL) 
(-JjjLuI p^. <c&JJl 'JLjJ ul^^ ^fL)* 4 < -Ji3^ *** U^ ^^>^' j5' L ^ J I^ 11 i-ll^L^,~ (Jjh Jai. j-a A.IihIih ^ya-a jlS <j| 

.,_g_alll CIiLjI^jI AJjoi 
»llh i ^ilj ^-jIj. t%%\\ JJ*Jjl j-a ^)J^I a' Kill -iJjJ ^^3 liljLj 4j| o^AJ J-gJJ t4jL>l*lTl ml AjJaJJ A3j C(JJJ I^J 
K mj ^j-a lAXao jl fj-all <jhi i in ( _ s _Hil A_aJ^lSJI Cli^j laujl j_a ?-j_J jx- i " 1 -s n j-Sj aJ .^^jjjjlxll jj Kill 
tliLSua A K i nljj Lu3 ("it n aLtaJI jl (_$l c?.Lxaj£lL 1 (; 1jW*i jj^-aJ V aLrsJI jLi jLaJ^/l - ^jiLLoi ^^3 jjaJLtAll 
a^jlc-j«\-^ aj 6_4JjLt-aj jLaSjS Cjjljjjjoi J^Jal LaSj . ( L a jj V L5j^ F" LaAJI jAj . iL^JI SjS ^_A c^jii. ^JJjlj 
(-jLxajS f.Loti. lL^J LaAic : SstMJ jl L^j*J La J^ij (J <i"l^« ^ JJC- (JjjJ al K'lll (_5ji*JI (JS m*il) jli c^iajl AjjWI 
c4aaLjaj SjJaai jlA^jlL ^ iK«\1I j^-aJ jl£ LaJjj . LuluiA f-lijj^/l Jl A^J^AsujJ^ I ClilSjLiall <ajj t JjteJjl 4jjc 
iil3i£j tj^it'i ^^3 lS>^' lllL^ 3J i ill A-a LjaUjJa s^Laol .Xjaaujl jjjlji ' " 1 W •> 1 1— L^ 3J i nl Liu La-ljc 4_j| tllLuV 
4jjjJa a^i 4_j^/ t4 i^i'qll LiLuja JTJ^I LiA j-a . -il mil (Jc-I (_j-Sj l^j*_^a I^£Aj tClllj i n/i *-a Clllj i K*"lll ^Laol 
(jli. (JjlaJ m toj^a fill AjuAj^ I lAjj^aLc- s^jjcI La ,J| f.L^u£ll qjSiGjj .i—ljjoiLi. alM^aJ c4jJa|jjal jLli.^/ 
(JjiU hi ta^j. 1 ]^ «\ll AjjjJall s^-gJj .Aj i KjC. jl A J <\*X Clllj-aj^Jl ClulS Ijl La A mq'n jiujj jj£jj| Aj ujj La P/g-ui 

.aUaJI ijjjJu JJj-i -^*JJ Jj^ lS-^^ 



139 : "sljaJ| jiLJ (jl U". Evolution of Individuality J Leo Buss. 
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(jjjj A_Cj«\-^ rt jl jjj n»j jj^jjjjjjl j_/s j j iSll jl-Sj . (_H_5 « is I (_K>J (c-2 a-lit-ail 4 ^hijj ^ajl_3 j-Jj-^ 

j»a 1.1a. JjKJI 4jJaSJ; cAjjaall <— ig£ ^gJj llJ*J i " 1 * ^ *i ^3 cAjjjaJI (Jj2 ?.lj-<u£ll alSLa^a IgaljLa^a ^ tjjjij-a^/l 

(j£Jj .^-jtiljJl aJlstJI ,_2 ejlia. Clijj.lL * J <\Ti (jl j-a JJ".' <-_a*jJal aAlJe B <Cj<\-^ <\ll ClsUj^a.j A 4£.jt\-\ t\\\ 
jxSu .la. ^jJj cAj-Jaj^/l <aailjll jjaj <Lal& <Jjla«a <JfLii 4-^ ' A ,'^ 7 3 ^13^ '^J^- 4 (j^ ^* J*^ jrij-ajJI 
liA (_5-ic- CJjjJaJ (jl t *Q i ■"> ^^lll »1 J^IL ejJL (J i ■"Till 4j| <aj.i ( _ S JJ c^ji^J LaJ l.i_>a-a jfL aJ 4jb 4jt»a Liljjja 
4_9jJaj .i_^a»a CjLuUJ 4jjUaJI CllUjJa*jll jl ClujJ jl <_>aU jl£ tn^l'ii ^/Lli^aaj 6>JJ*J jlS La <_)£ ?rjVn;j .i_l£j£ll 
. jj£ll <Lalc A r h^a\jL t yfc <Jj cAjlilll t-jJJ-i j-a (gilaJI AjJaj-all li& ^ji p^jjJJ ^^l ^-JJ>?Jl j- 4 pjjJ 
jjc. ,-3. jh\ i ^>q"i j mj Laj3 LgijJa AiLi c,_iJa^*JI j-a .—jaiLai^M j^faJ Igjl (—A a J )-\\\ a\S\^ <\ll 4-a_ui jl 
Laj <Ca_iaila. j>Sj (_5-i5l cJj- ' ■"'l&H L-a (Jj-^ ^-dji)^ *— '^ <;"'•>! l-^-A t— lILjjj .<U£ uuJI i_jJ ^jjj (Jjj^ajll ^K<i 
4_jfLa-a CllLjjlLa jrj-ij (J ^aJJ jl cj-ail AJJaljaU t j ]Vi<\ll UJ-^ 4 CS - ^-" l^'-^ r -lj .L^iALao jj^-aJ CS~^^ Jj-^alijll 
'(SU ' ^^j A-UJajVl f.Lf4j£ll ?CjoUJ jl sj-ail j^-«J CjjjiuLail /j-2>^ j-« -l^lj (jJ :<JjjaJl JjS ^.U^uSJI alSla^a] 
i jj-> ni^Vlj t jj2LjjXgil al£La«a]| Cll|jjJI *_^ ^ <uaj m A-JJ^/I L^jsISj JojIjjj ol£Li-a]| jj_ij£ll Cll|j]li .^jjill 
UK jLaJ^/ <_ 5 -Kj L-*J l5_?^ i-_ij-"ila> (_$l ^j 'i^j-Kj Laj ^^Ki J 1 *^)^ 1 <^-JA <J^ tAiljll ^jij . Iajjc-j i jja^jjajllj 
?j(; Ki in liLaS cl!i|;UI Jx-Uj (JjJal Clil }ui\\ <^^ alKla-a IjJjJaJ jl s-LoitJI pUaJ ml Ijj (^ii.j . JAOA^-all 

jiLftJj .6j|^)jall J^ c _ s — SJ ^iljJaj H—lJjolLi. Jjkb ^jSLaJJI alLtll ^j ^jjLjjill aJUJI j-4 dllkj .iS ?.lj-<u£ll jjSlal 

J jjjg. jKlj .alKLi-a Lj-A^. /c-J^-j oL^la-a ClilpU"! ml j*\ ujjj 1 i >r>; 1 ^ iJaau a—u aLMa«a]| CliUj^ijI x alaJ jl 
jj£I a^jj^-aj <-alc al£La«aJI jj^J jl > JlAJ cAjjJajSj . (Ja ^j jrtrso ( _ s all Ig-mij jliJVlj CllLKLaJJI lailaJ i a 

.JaLijJaJlS J-a*J jl i ■ laj Lgjl (_gl tajjjgidi Cll^cl (_$Ail f.^-iill j-a 
^jjj <Jj_JaxJI CllLjj)aJl (Ji)^i\ CllLjjS-a]|j t jja^jj-lgJI tlljjij i jjJjSJI Clljj (.j-^- L$j"^J fr-^J-AJ Lj^J IJj 
(jjij-a^/l (_>uj-i A_A2kjj *J-^J jl (jK«J J JJJC- tdlLKW «\ll (JjiLjLoJ ^>KI (JjJJ i aa *ul <— SjJall (_gl c ( _gjjoull A ftajl 
jcjjl cljljjjal ajL^all Ajjaall jjSjjoi 1 ajlall ~ljr;\l <-JjJall ^j .Jajoijll jaj La jlfLs ^ 4-jC-l'ihi ^i^/l »U<aj£lj 
^CojaJ V frLkajaJI jli cAj^Laj Jjfc al£La«aJI <-_a^Li. ^^-Ic-J .jjl i aJ^I \?.Lj-ajiJI" — AjjLooJI ?.Lj-aj£ll sLajoi 

Ajjowulll <ilJall (^La-a jIum lilliA jiL aJj idl^lclijll dllcjjoij A_jjUaK1I j_K[p]| l]j-*. CllLajl*»a (_j-Ic- 
*-a UjIj, Mir. J i aJJ (Cllbuj-a c^jjIj^ i CjuL ft) jj-*Jjl j- 4 cJ"-^ 1 <iaU*AJ lilliA jl£ .4jJU-aj£JI Jajljjll Jj*\ ujjj 
p UaJ i ill cjUal£ lAA alCaj miLj .aAj^i. o_ui^Ajoi CjJ \j tClltal'lh i ^^/l sAA j-aj . jj-ajll j-a <_gj^i.l (J_ulXui 
j-a -iJ_)Ajl L Hj3j ~ Cju!^ 3J mi)~ I ^ i pa 'u Allsti CllKjMi CllLiu (fi^JAi JajjjJu JJa ^-i c<j| cAjjLajS t jg Hj jl LiUijfi 
Utjjja j£lj . Jl <ua.VI SOjju jl 4jj3^ 4j^U. CIijouI cj-a^l <jI^J ^ coLrsJI jL jjAJU*J jjiSI (ilaljV lU^I 



: \ <l <l \ ? lc du^ ja »l j«j-=>l l J>a. ts^»VI UUjji cUc. Algorithmic Chemistry ^ ^jj i/iJI Areificial Life II -J Langton j ■ 
farmer j 'Rasmussen. 
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(j >t>"i fi jrUJ^/ l-laol Labis' c<jjLuJ aj)j > ^<; (jjK ujj <\ll AjLl^ 3J i a I j»a jujl >» e\"\-\\ LaJJCj .AjfiLjal ajjai. a.iij 
i\j -s rtlfrj h1iLl)U*i ml <-_a_£>Li.— <-_a_£>Li> Cijl£ 4_dtill ajJaiJI jl j-lJJj . <— L^ 3J i nl t Ljla j-a f-jj jjfcj c^^iaLSj 

(i-3 (JjUJjJI pjjJaj^ll _aA c jjjjjfH] 4jjajjlu t i-llr)j Kill I.1A (J^J LJuJjS 4_J <— L^aj (_£.l3l Clu-laJI jL£ 

(j^ajjtll Iaj . (_gjLau]| ^jitlLoi AjjXa Jajoij ^ ^^Y t Qj > ^-i .iac (_gH 4jcli!aj^a^l eLaJI cJj^ <-^lUI j-a^d' 
^ qj'q-*^ <) i- ix oil UJJ*. _>Jjjj jJ (JJJ <_5jic- (jilij£ i^j La ,gJl ^j^*j CJ^aJl C(Jj»j Ig a.ia ej_iJaLawa <jfLii ,_a 
^/Ijjjoi u^Jj-a "c^-ijj j-sLxs AjjjJa" jLa2j£ Lllljjjliai lALajai .Jill AjSJjJaJ <j^alail /Jc- /. . mi <JJ jl£ . U^jljJill 
lilau jAj c?r_Jajlj .4_iJ.il /j-lc-l /a H»J '"l» "ift (_--J ._)*■"'.' c;>__La .■>••> > ^-i i—lL-u t jUa^/l 4_£l__i ajUaJj jj_3La__J 
aiUul ,__ (jjj^all s.j_-_i (J jW"n ^ya^\ (j-l*-Q La__ic. 4_Ju 4__c.u_ c4 j'nr. j_c. ^)*_j_i 4____ ,*-3-\jj 4___jj LjU_J 
* <uaj La.l_c. Ajj <JL_j .J-uj t*i < »■% (j^> ua- j-a Lc.lj_j jJ-il UJ-^ jL-wiL cs^Jj' - ^' Jj aiill ^jLa c^j^jJjjjII 
6.1A jjJaUJ <—-4-i T'Jjiu 4jJJjjI__U .hTiiiii jl j^-aJ c_g_o-ll __su_l_ull U^/L_JI mj^ ujjj Ljg*J 1 g > 'r-i* i A-a LllLujaJI 
jjJajj ( 'n fi t^)___1 4_jjjjjI._1I a-U-J > o*i (jl (J>^-aJ c^jJI Cliuj_ui jj*\ uol i_$jail CIiujIXj J aJJ LaXifcj .Lj^Lvil 
aJaJ ni'i jjl (j^-aJ t Lllu_Ja*J-a]| JjSjJujI 1 i **■>* J I (S JaaU A-a (_gj_iil AjjjoJl U^XiJI >i <uVi LaXic-j .(_g_aj]| CllUjjai 
?^/jl Cllj^aJI ^jjj ClVaaJjl ftiiA AJJJ (5 jjl La (j^Jj . CllUjJa*j-a]| JjiaJJ <— SjS r>^ 'SHiiJ^' 
LuJJj .^LaJI 1 ft K mi ^ji j_aJaill 4jjJaJJ (jj*jla lag «\^> Lul jAjj" .(_>uJ JIS "cl^. ^->£)C- P^g-" ^jj c^iljil (ji" 
(J^ Mill jl ^^JaLui (j£ij . 1(S miVi AjjoijAaII i ■ uSjl j-a alajjj .^j.alljtll Jjjt i ^>ll ^^-k- 1 jl «\C. Jjjiall J*\ Mill liA 
(3_ij V I ' Ltajjl J-r^l 'LjLjjS (j-Sj J-^JJ '^ul^aJI 6;L£sl A-iaS ijAifcj ".(jiLiill J&j^- jj-a i_jj^jj Lyxl (_jUI 
l_J UJ Milla jjj >^3J llA <_U cliA jjJI" . dj|^JaU-a]| <£.IS ^ ^-aLa^l ( 8 i oJI ^ jnUj jl£ (jUI all '^ II 

". . .4 j i ^t>"i 4jjiaJ jA s^JJJ La jl a^al t lluia." c<3Aj Aj-j i ^> «\ll Aqj<\<ll AjtialLaJ UUJ_a3 Jj3 
i -1 IVlfl AJC- j Jj£ll (_gj|^iJall C(jjiJjJ9 j^ j^.j^2 -Ljjj^ JJ-SS A K mi ft ^j-A <U£ mi<\1I" . j_J 4-lLi.l "cJafjJalL" 
f ^ ■"J o_J t?rl i r-x)J\ sLiiJ pJ-^J (j-^J aJ — Lii. )XA (j^a^aJj ^<-j|j Jh mij \ ^ » £ al_C- 4_juS /j-^jl 'UJ-^' 

".SUaJI £_ajJaij |^uS aj^j V ^ljl (J^JJSI" cLljJja AjUalaS 
CllUa J£ ejjJaij algj j^oj . 4 K mi «\ll s^J Jj^l <_Lu-aill Jaia jA ^-Sljil (_5-S *L^*1I s.jju1a3 .V" tjjjjiJ i— lLi.lj 
(_$^X*ia jl^il (— JC I'll i^t> i L£ cLj^LaJI ( _ S -JC- CjJ i ^i^. ( Lj£ tCjl n->ll (a-JC- t"ll '^t> > L£ .sIa ^ i ajojl 
"?JJJjj L cuA (Jl l)j2 /jjL V mLu" ccjl^J LuJj3 (Jl a^jJuLu JJaJ c^-a^-ail ^^^ .' J}^ mi AjlSj taJ "...L!)LiJl 
jAj jj] 4ji|jJ r"l)J "* ■ -**«■»" Ljtjjja (_s-^jl '^Luu 4j JaJaa A3 jlS ^JjSc- 4_g-^lj-«£ l-iJ La jl jVI 7t » <a3l 

Cll^Jj l_ Sj£ :'oLiaj| ?OjLll 4jjaiUall ^J3-J^' LajUj C^jic (j^ajC jlg^. /Jc- \X3 ' fl a ' "^Liiiul ?o|jjJall 4UU >> i >y\ 



lOl ,, iU1 I ji ^- i Ui j^j 1 ig i > ijc. (Jjjj \J6jjk aA ^ja ^ill 1 11 T j-uj-o jjjjj ^- Artificial Life III.Oj^^ j*j^j& ^* j_p- ^' ■ 
142 j* <j4 "^! jjA; l?^ 1 Jw'j^ j j j?j* m 1 ^- Species and Varieties: Their Origin by Mutation. 
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1 iJaau I g iJaau *_-a ClsJajjjJ /g-^il '(^ ^jUjoiaII) (_£_a-Jll CIiujIXj ( » (_gj"i > n <% U flLa-ml Ig mjjj &j)j *\ <ill CllLjjjaJI 

. lV (_gj"u «\ln Clihi >r>"i<ill (Jj^ iTi"u Cj^aj) (-all c(Y ^jJuoi^aJll (JJjJJl CliLjjai <JjfL£i3 
i_L3l*jll *^3J aJ g J ^/ (j-^" •U-jS (j- 4 <-jj_)-a oA£- 4_j^aall sXA A-a_iai <jl£j c^jijj 4_*Jala \<JaaJ j HiTil" 
Jaia (JJJ-i <— fijjtj jjl .Jl 4ja^Lvj (JAJ '->^' /. JJt <\ij ".(j^aj Lc- _aA Laj (_gjjjjJa _aA La .1 g 9; aJ g '1 <JJ 'tc^dj^' 
4_j_^aajj tjjojSjS i^U (jl Luuaiuil lij c<JLva]| cJ^f" 1 t^* 3 .AijjJall lillL CJ^gJa /JLJ(j£lj ceLvaJI CJjgJa <— SjS 

?4JjLus 4jjja> Aide- 1 CliUj^iJI liilj ?nTm <_L%2 c l.g, > oq"i Cliljj^aJI LagaS LjjJj c^JjlLa 
ajjl ^jjli (JUla. j-a <Jpall CJAcI IJI .'4-a£UJI <>ojtfl' J <-aJaall AlSAJI Ljjj" .jj Jli "c^jau-a tiUJ" 

".OjjjjjJaiu 1 mi Tim ,_iJa*j3l Clililia (_£l L-kjC) (jl JjjIj ejjJjJaiL 1 m'Tlm ,_jj| Clllrtmll La <-_ajcl jjl 

. jjjjaLjljoJl ft^Lajj jA c4-alg,m; lilliAj UA IgjijJaJ ,-j3l ClljjLytJl 
«_Jaj c4_jj^.I <_L>I qa sj.igJ 7^^ J^J £y& ' "'U.'J ■ '-~«"" jA j, 1 ^T>"lll ...j £(_gjaj| jA 0(_gjaJI t lau la" 

4_j_o^. oLa^3j • jaA Ajj^J afLaLal t jj.Xau '. (_g_oi*j| (_^ajjul jlg-a^ /g-ic- s^jc (j-a ajj 1 s\ <i OlLii <ajjjai __>JJJJ 
jy&A e.li*-a i . 1 f^[y fcS i^Ti a^a«a CllLlJJ^, - Clll "in «ij cClllajj-aj cjjlj^ (j-a A^jj-a 4 jHjI-t^" sjjjjj (jjilLail 

La^jc LaAl^jl .12 (jLS LaJj (jJ^iJI (JUj3^/|j i A \ ujjl (j-a TJJJ^ lW ^rr' J-^ t UJ ' ^JSil UUJjS j^J' Ls^jfcj 
^jjIjJJIj i CllLuj-ailj t Clll "in <\ II Jjoi-Ajoi JiaJ cuUJj2 s.n^j-'t ,-3 .Cllljijai oAc Jj2 o^-a (Jj$ 4JaiJI ^^JJ ^)j^u 
— 0^—jJu jJfc c<— SjlLail ^-JxaILj tjjjjjjflli .CliLiLaC-j eLullS :?rj^j-a jjXj Ajij cdiLaJ^J^/lS '/g-Aj cdiLaJ^J^/l 
(—3 Ia£Aj . (j^Li ^-JU-ajS u^-^ jj^" ,_yA c4iaJa_aJ ajJL UiaJl (j£]j~ 4£jl, ujj «\ll ^j'n«Vl (j^aLa^.^/l (j-a 4,Uolm 

jl (_)-a_^all iiljja«a (j-ic- <JaJi-a-a JaLiij L-aJj Jj-aJ jU_^alj (JjX^Ij (j-a 4,1 ml ml fr/— ui jJ^ : t_1jjaiLaj| I— ll ia 

(jj cJjall-J Lajj liLSJ (jx- Litlija jjfc X&j .A \\r a 4,t\£,n jLaoj ^j-A c4_iLaC (j-a_JaJJ '(pj3^' ^^J i^j- 3 '"'^''^ ■*' 
^i alj^jj* A *>\i t\\\ dil^j^iail (jj (JIS If-Luil jjSj aJ ( _ ? jll Cli^WI IjjujjJ 'ijij 3 c^-^- 4 cs^" ct — 'W^U^' s-Lalfc 
Cll|^£ a^L^aJ (j-a Pja-w L^ JtllVI^ (j^J al ^^all s.Iuj , ^I (jjJjLjjill (JJJJ^ i OJjfi iS- 1 ^ CS^-J ■ ■^Pj^ksf$ I ?.Laja»ll 
C-Laj k^aU .iliVb ^A ^all pLuiVI (jx- CliA^aall 4ij^!a (jjiUll A^.j ct-jjjaiUJI »iuj .CjLSjIj^I j^-Sj JjLAaII 
(Jx-UjJ LaXifc JjteJjl AjjJ <_ L}£ (Jj^. (JjJ^-aJJ 4_JLva <iljaij H—JjjoiLi. aJc l^i_^ajj CiLcJ i")l i^j-^l CllU, 1 ^ib^l 

H-Jj-joiUvil CllLJU (j>> «j Lga3 cJ— a*J /c-ul ^-J^J*J' 4_ijjJaJl (j_^s tjj^aUi. A_2l_oj c4_»aLgJl LiUij3 ^-^j" ml 



t5 u«-aj c^ cjLLoaJI J£ jjl ^-aj (cjULuII <^JU-a-list processing" ajU«J jL^u^l) Lisp (_iLaJ3l£ 

. 1 $ -\ \\ju ^^Jlll CliLiLullj CliLLotaJI (Jjj taLa* |>J^-«J t<-Jj-uilaJI jj-«J .■> H* ft ^gj ciilLiA (jli iCiVtaj ?.Luil cLa 
(_5^Jl (jljl-n <\ll (j-a J^.1 fjji. - £ LS"^ lL^s^Jj c+ CA-a^JI i—llm^. ^-ll cY cY cjLJaa-ail aJlL cY j Y «-aaj2 



> .' '" j^ 1 AjyJal ^Sj (_5.It/1 Ja.1 tj*. Lisp ^jc- iL>l£iJlj J^alJjJI cjlj^aljj jiil iSji 4_jjj»ll Godel j'Escher j 'Bach j 'Lambda -! 
Douglas Hofstadter <> t^ 1 ^ 1 J*— ill ^ the Emperor's New Mind J roger Penrose. 
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^^ia . L_)LLu»aJlj lIiLLjII jjj .laJI «"■*■ * tt-AjoullI ( _ r 2 . ^^jtjjjjll 6j.la> J^>J (_£all ^>a.l i—sLaa. ^jjj 4 ajaij (j£-«J 
^—Sj '&jj-aj 4,1. ml m ^—3 e3-^>*ll 4JjJajll j aJJ ti—il m^ <J-a*J ,—£1 ili nji 4,1. ml m /g&.Vi i in jl (j^-aJ c4_JaaJ 
a.l^.lj i -U iUJ 4,1 1 nl i ii .la.L .La AjjjJaJ <J.1*Jj J^.1 i—l I, i aa ^gJj >JuJj '^LiLuS gtlLu jl j-^-aJ 4_jlLll 4JaaJll 
La«aljjj jli lafl&j . LaLaJ is.JJ.Ja. 4.11 j£ <_>a*J jl ij^-*^ <_^ '4_uL 4,1 ml m i Ac (_L^aaJj i_g_^l 4,1 nil m (Jl Ig-akljj 

.4_aj£j ^LjI e-JJ-Ja. jjjlji ^ S mi ^ tjjlh'n La.jjc Ajo»aJ jj*j jl j^-aJ i . luoulll ,_i LjjfLa 
jj-ajl 6JjJj> 4,1 i ill i ii jljj I^-Cl'ihi ^il el£j 77-aj^J Ji^ 3 ^ ^J^J.'" ^*J ' . * ' "J ' " jj-^i '^i)l)^jJ' 4"hm,iI-u <AJJJj 
(luu .la. (-Jj 4_j Uvrui Uaw jl k . iinjlll jl LLjji is\xs •" b ^i^ S^C-IS (— jLuj£I (CI t f ->W*ill (JSJiSi l&jLjel j^-«J 
(_La*J jl j ^fn jl >( _gjjkl LllLjjja. <Ja-JJ c4_l|j£ aJJ-JI U-**J jl j-^-*ii • » ' J *\)^ U.)^ uSdJ 4jaJL-ia SIjI jjj^J m 
(JULallj . jj* i ^i i_JjjoiLv£ L\j2 ;»J_)^I ^>JJ*J, LSJ^' ^-Hj^ <^lL\Aj .|_5^l CllLaJ^jl 4 h i aljj JJ*JJ us p,— >jj Ce,j-ki£ 
(_3j,Vl i ^>ll (-11 t jj-ajJ j^D* 4 'U^J -^i)-" 1 ?•*& 'S^JJ^ ^1 <c* "JJ 1 iiljaJl pic- («i t (^g-aS^ll L_SjjailaJl ,_a.Jj-ajll 
JJ.hm'I (J JJJ i in ,-ja. <J-axll /j-lc- i ■ iSjjj Y + Y UJ^J LaJjjJu aSLa <J^-">J 4ja-a_^ball gcjjjjj 4.11 ,_]a*jj . Jjjoi^/I 
ttj^JI q^Sjj Lgalc JJJJ t<-"l L - - I'AO^J' UJ-^ LPk'JJI -^JJ-^ jp 'S^JJ^ ^ '& <\^ ajjj^/l U^jjc-I I Jli . £ j-ajlu 

. l^a.\jjj ai ^jjll oJjJaJI CliljjjaJI jA 
f.l£jj|" ?rlh i ^>rt pLsa Aj| jj2 La |>JJ^J cJjjiJUjai 4jt»aL>. jps LllLiJaL^ll ajlc c^-jjlS-a j_a^ <•— Ju njlll jSLl 
IXA LiJajl (Jim i in (5J-SI clj-a^UI L_il maj ^ <\. i n fill (_gj_^l (jJalall aUaJ (j-a AJtlll JjJaj ".^yC-l'ih i ^>VI 

(JjJ-ul (_s-ic UJ laJ (_$Jil) Ij-a^UI l—lLuoa. jli C(JjiJ jail LLjji TJm) LaSj .Ajljllj f.^j.iill jjj (_£jill (JjLjIVI 
I (; i 'r-i* i A—a a jl i iiTi jL sLil^U ?- 1 a. i nil (- i ajjj /g-jll slj^aJI aUa*ll /j-lc- (_gj"l^.j ( (Jxi-aajlL <L^aj t^qq Mil) 
aUajllj .(JjLuIIj i_u£jj1I : jjjji\2 ( ^-l c - a£& S'L-ajSlI a-aJ*J cUUJji JJ^J <~& .SjJJA sL_iil «_ij^ajj I iJaatJ 
jj^I <ial£ Clila^j ^ji Iaj^jjj 4Jajjoull CliLjS-all ji.L i " n-s t^LwiVI s-Lj (^jic jjjla jj^j jl i -laj ^jljoj^ll 

(_3jJall j-a Jji^ll lilliA jj^J jl (j^-«J .jjljLaj-a jl JJ mi jjJ^J /g-J-a jJJ-aJ i^s-lc- 1P<J jj^J jl l—iaJj tlajisu 
iLjjS ^ j i <-\ ^jjll AijjJall Clul£ LI 4joiiJ p^gjuoll <jl (^jic- allajll s}^*^ D' ' .'?J j^l - ^lj-a ' JJJVVI - *(5Jai AJj^al 
Cj cC j» j i aJ Bj cB >i j i r-i\ A all Lli .6j|jaj>. jX- jJajll (J^aJtJ cL}_ia»aJ AJLjJalL AJlajJaj (_$JjJ jl i— Laoj 
(_3^Lc-l (j^aJ jjjjfcj .4jjLu-a (Jinliinll j-a <__ajja (J£ ^-2 A Cllljjj^. jl aliajll <— Sj*J jl t-Jaj ajajfc cA >i L r-i\ 
f-jjjll ^jjj (_$JjJ L_ uSjjll jli cLljJji JJC LaSj . (_gJ^ 3J 1 1' I gr.J-i.iU (_-£ Splj LT^J 'AJajjuiJI (J^ uJJ ( _ji\l 4,1 nil mil 

. CllKiMill jJj^J <jl C?JJJ LpLajll j j,' ■""j 
jjjlji j-a UiJJ i ; 1 JJJJ lilli^a i4_UaLjC.| ajj uaJ CjLjjjaJlj tlljjjjl J aJJ jl (j^-aJ V '(^Lj^' plLtll (a-3 
(_2 1^ inq'i i . ujjj aa*J jl j I g n i a L_i|jaJI j-a 4_ilj^a Clilc-j «\-^ * liluAj . Clil la Mill *jjjjj tajjj'il (JSJi :f.Ljjall 
Cf.Ljjall jJJljS ali* Ijx^UI i—lLa^. jJJljS aaSJ cLLjji ^Laji. i J& •^Jj|>^ll 'S^'A^' ^J^LjI j-a ajq"inirt (Jliiil 
"111 c.1 JrtJ^ll j-a jji^j *)}jAMi JJ^I f.L-ajS lillj (jC- ??JJJJ . JAJJ jl 4jLjjaLj 4j|jjl Ljja r"Lj IS^Ja LS^**^ LS^' 
j-a <-_alljj ClulS f.ljjai t jj-ajll (Jjoi^Ajoi I kjaau 1 g i >r> ; A-a (Jclijj <— SjS t q i ^i*j t(j^aj^/l ^-AC jjjoij jl 
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l^la (*- "L9' -«JJ-" (_Ua /j- 3 '(»jj£ jl U-*y LJUJji jl£ • ' . 1 ' "J i»l /«-3 J^l*J jl C-1i)AjjjjK'i jl c4ajj-al (j^aL*i.l 

. jjSI 4_u£ Clil^j ,_i lg, i iiq'i aaJaJOJ p IjjVI LP j- 4 jtyt) J"-^-" 1 

jl ji-s I I i *-»jl ujljjic aJJj . lijjj l^Jj-^ sjujc-l (j^-«J L<u2 ?r_^Lo*J La-loc t i. > aj La t_ij]jjj~ till "il 1 ftj ctliLu^aj 
I jliaJlj I Ohi^j 'l-i-a^UI i_lLuta> (jjj|>2 <_j-2 ^ 'l ft ' *aJ ftll s-ljjjillj 1 ftg K ujj liij (J&UjIIj L^ ?t,'«moJj t jiij > nl > h 
f. cr jj <4_^JI ^g-Sj <— aLJaJj • <_$>**■' Jjoi^Loi *-« Cli^x-lijl k r"t-u jjaic-j . (<_l&li"*JI ??jIj) k fpj-yj (iijjSjll) j -j 

aJ ( _ s ull tli^lcliull 4_ifLus TTJU^aJj .IAj^. Lijjla (J'N u-U aUaill jli C<-_SjUajJ ajij LJajl pbjuiVI (jl LftJj iJj^ 
.aLi.^j^/l (_J^lijl I g l"l5j (_£J^*\ 4,1 ml id jlili.1 Uj|_jjic aJJ <ili ta^J^i. 4,li nil H (jj^Ju La-AJC-J . <_}j2 (j-4 A 'l^ ft ft jfiu 
(j-a (Jjjjl ■si ft TTJJ- 4 Cy* VAjS . juUI *ajl au > aU /g-^JJ (JjolAjoi A-a l3]3^ a ^ '"" ■"'"' <_^ <_1"lAjo»1j *&j)j i ^ill 6.A& jl 
(J-a*J jl (j^-«J (JjolAjoi (_gl ctliLaJ*pl (j»a l— SJUj jLill lijfc jli c4_Jjla> ^^2 lilli&j LiA jjLLj 4 hj mj tllljjj^ 
UUJji aUaJ (Jl UUil J*-**" Ia£Aj .ii.Aj.la> (JjolXjoi 4-^Vlftj (jA.*lS 1 i *~I1M I g i *-»■> 1 *jj.1*1» ft COJjir i ^i gcjjjjj tli^/l£ 
. I i **<■> J I g i **<■> J JJ*JJ aJL-aJJ (iJjl ajj» i ail /?-<i|_)jj| 6JA (JS j-u ( -j|j i or. jTJJ"* _jAj crijjjjj jlc. <Ju 
?r, J, i*)'i L>JJ3 j-« P/5-" <_5' U-i^ 3 .UualA jlS La llu**i jl 4£jjoij ?t * *->**il iajA (Jji a<£\~i ftll UUJj2 '- r JJ^ usAic 
Lgjl Aa> (-JI 1.1^. A aJO<9 !(; **)9*ll 4 ■*> * hU (JjoijLai : Cll^AjaJalu Ijj-*-* aliaJJl ?t .1' al c^-jJajill j-a ^iJJJ ^)iajl /jjl-i 
. jiaJI 4_uli <_Lila AJajjou (j£jx- (JS m)Ti * *) cCJ^LaJI (jiaju (^J -J-^l f-i^s- 1 ^ <J-^ A_*ab t(_jjjj^JI ( _ s -lc- CIjj )-ti i h 
f.*^A j-4 jliLui (-JI l-JJj2J AJJuu ajj i aJ jLgJjjoi 4_jli c?.(_gj-^. <iLjal j\ AA\ju C-ajJS al H'lll (Jujmi Ijl jj^ij 

.t_DlslaiVI jji <£jLUl j)aU. jj^Uj V p^ji <^j-i (jij (rtiivU j^VI j=^*i-^ j«^l t<— itiil jj-n.hUII 

J _j I CuJJa-i^al lili .CliliJI «_iaii *_1a1 <a uj^o Ljtjjja 4-i^j t«ULaj id ftll i_jjLaall ^jj A K i**i <\ll s!lA (_5^lijlj 
Clijjlc. 5_iJ ^jij .4_»3jVI dL^lclaill A*a i n*ij A_u1j3I i l}\jj$ .c.\ja$\ Jlinm Aja^j^All jli c^J^. j^ i CltaaJlj 
U^ali. ^Li. ajUJCU (j *nt j II C_a3jl i aj jl p I K 1 i h) I^A jl A-«j .4jjx CIiIaII Aa mull CllLa^l i ^i"lll jj^J cgtJjjJJ 
^UoiU l^jlc- J hj ") A3j Cllljj*>aJl AjjIaJI S)Ja ;ll jl (JjaJOJ .LjSiala U^jijJJ LoiLoil a^3 litlJji jli cLs ^=k (Jj 
^j i . 1 l'g**i tlij^a> (j^ajaiil jj^*jj . frl io^II ^jj I^JteJ ^>J^I ?-(_5-^ l5' *-J-^ ^P^-*j l*jl-« cjrLu^/l jj)^" *— ''-^ 
(JfLiul (jj^Jall ^ ft j jl j^-«J l-lg^ .U*_^a CliliJI ?ua»j oL>a (JJtaj n—ijlhftll jlSjLjll aJ>j' j'-^ Wj '*^J^' 

.i_ i^liLoil 
CJlfLui prLJuu l^j clIiI^JI rcjoU A-ji Ls^jc taUajll jli tj^il LiUiji T^ui LaSj .o^JJ-a JJJ*""I ^ aJJJ Clul£ 
( _ s Jc cjj^ali*JI Jjjaul <Ljaijll sAA tajljftj-s i " 1 1 ftr.j . ji^JI 4_£j|i dilc-j ft^> ft ^cl cdi^lclijll j-« till ill 4,ljrft 

. UjUjuail ^IjJj Jo^pl j-« ^JJ-« U-"*^-" 1 >^y Lf 1 ^' "-rlA^ /Jl (J^sU^ajll (JJj^J 
tlilc-j ft-^ ftllj f.\ L m ill tlilill ^jivjoili <4_^j jg Hj (_jiil ^ LaJaaJul a-ui^ll ^jjj jJalj jAj jal (JIS "'Aj]j IJA" 

".) (_gj**1 1 1) ftlL 6.A&J » (_gj**1 1 1) ftlu s^A ajoiila". I^ja*j jj^VI 3^^' ^Ul 
j£Jj .allajll s-ljj^ 3 CS' 'l-^^l t_lLuta. jJJljal liij (Jc-Ujj (Jjoi^LoJI tlulS cA^jjJu (Jj^aljj lilJuji jl£ 1-*jjjj 
CIlAj AjutLs ctlulj (JS ulI i j£-«jj .^jJc^/l (_gj"i, 1 ftll j»a A_^aliJI 1 ^ n'lljal liij tliSjj^aj itllbuoj ^^all tliK; Mill 
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.iUajS tUjaill cj^-jIj .grammar acljiill cjUu aal .calla ^i tal Ija j^> ^^ V j£lj ( *-i> 4 ^ j^ 

.(_£^l e^a jjl (Jl! "'^-j|j 1-iA" 
^jjj <Jj3 4-uljftj-^ll litiSj2 i_u£Ijj tlul£ cL^j^Lajj cj-ajlij c jLa3j£ ajfr jiaJI 4jjIj1I 4 ftlVi^/l j|^)C- i^j-lc-J 
AjjIj^£JI L_jjjl.lll 4x-j«\7> ft J-j.'iVn cLg_u»iJ -»■ ' ■ — " ■ " tgili cAiLuill j-a CliLujaJI j-a 4_Sia. CliLjl lij :Aj*j .la. 
4-C.jft-^ ft (_£l cjjajll ^jail 4x-jft-^ ft ,-11 Cli u^ 3J i hV I (j-a <j£ ptajl Liajl (j^*d ^j' litiSj2 7"_Jj^ LaaJCj .ajj'qqftll 

(_$]j jJAa.jJjJiil jl a_l*j" t <JL£j .4_jaiLaa. «JlS (_s-JC- jj^LS jLfHb j_J laj tj-flll laljjl JfrliGj in S)jir ^i Lpj 

' " V? La 1 a ' ""' ' ._ ' '-~«"'" Ajoijjal AjjjjjJall L_jLajl*»a]| <j£ j^JJ LS - ^ *J^^' pu*jSVi O^J) ' '"*'** .' 
". jjaoll jlS Clilc-j ft-^ ft lg jftni'im" .ajjaull <Ja.|j 4jUj ,-11 1 n <ihn 'J-^JJ (Jl^ "*V" 
t ,-31 i .^ftll (j-u lJ>all <jta.JU ".dlUjJa*jll saA j-a <Lal£ jljJa. AJLiaa." -^H>J /<-* 4jlull 4ia^a]| jl TTjJajlj 
i— ul 3J i ill I uJllMj c4 aJJQJUj . CIjUjjaIIj ^jjIjoJI lIiujjjj (jiaau A-IaJ jl £_>a1j j^-«J CL_j|a3l «jou Ciai-a ,_j3l ijljjS 
.Clllajj-aJ Clll "in <ul (JJliJ (JH)"* 3 s " (j-^*d iCiJU (J^ uSjj A <K\\-\ ft (jjjlji (_gl iA <*\*)\ ft Clllq i aJ cLaLaJ t 9 12a ft 

.Sljjul i^jJIAj (j-a t aJja ft pjj^ ' . Uv>"' 6- ^ (J- 4 U^ jV^--' U^-*i5 

Oil A aJJOJI (j£j aJ ?(jn'l-> i) 4joijL<uU t La^jUjS-4 l^j-4J (jl ta$J Llaolj ( ^ ^_gj"i > a ^ (j-a yAflJJa n (jjj i iaau i_u£jjl 
liUS j3 I g J ft "ij LuJa Cjjjjjl <c.j«\-^ ft AJajoiljj l^aol (jJAul (jJjL^a^/l (ja^Uaill i Ac- ^CjjaJ ClllAu U^*- 4 allaJ (j-a 

".oljjll (_£_4jo£ ^>LilS ^>l£ I^A j-ixj" . jJ <Jli "'^b ^ ■liwa>" 
c litiS j3 p 1 Ki i ill .aUajll ftJjtj ^^fl AjjUall Cll^lj^aJI ^^-Ic- liSjla liA ^cl'iH i^i^/l aljiil (_$_&joi j-ai (j£j aJ 
ct^i-a (jjiJl -l^J LaAifc (j^Jj .^qn - ^ ft ^fcljij Ll1tJ^X9!iJal , ^ I qa \^^C ^Ijj jjl cJaj|j!ill A ftKi'iftll 4j3U^ax aU-s"iinu 
j^iuj jp\ jftj-^ti aJtc ^jj c<j-a_^JI jl l^j cJLi. AjI i^j-Ic-J .j^jjlju J^ (_s-3 '^i)Sj Clulj J*\ ujj cta^a^il La^ili 

■ A-ur i jj— i ajjt^ij 
cjjjj-a JaJjjiiJI JJ-^I IJI A-JJiJ 'a>a SjjjjJalu jg Ki i a s^A ^ i ^-T>"lll CllLajoi jl" cjaljj JtS "cA^jl jl Cll^jl" 
ClUvlaLuil ^JjJ t hj nijll ^gjlill ft. 1 1) 'ill j-a *j-aJ La^ifc t Jjai^iLaJli ".oLiai <jI ^gj (j^JJ ait*JI liiA ^ji Jaa2 (jjjj 

.CliUJaxj JjSjJujI J^jb^ 

J^jjj La pjjj jplSall dlliji£ jj ?1 j'it ft ^gjtJjJall g-UL i^iVI jt£ jjl . I^aIj ^ SaiaJ 4_j^1 ju jJ ^gX-jl 

(JjiSLSj !a3 tj-JMftj-'tll JJJjJ (JJJ^ ls^ LS^ JjlSS CllLajH'ift lilliA j^J ai j^ij • Tcli ^i^/ 1 jUJul U2j ^Ihi aJ j 

La^ic- c^jjl-i jjI£j AjjA / S -i c ' ' " ' ^^ tlH' 'ls^^W * r 7 ' ^^ * • < -^y ^Lr" * <-^ ' djUOljajuul jjj (-SjjjL 

"Jjjl liUJ <J*iJ J jpj ^(jjlill jplSall <Sji£ IjjSdSl ^laj" .jJ JLoi "?CllUjJa*iall saA jjjj U£ 

■ jSJjJ '-r't^l " t?TJ^> i ^i lillj" 
jjj lilliA jj^J ji cA-ljailjai^/l Cll^/aaull c4»atgj| CllLajojll t jjKill AjoUJjll ^-jJaxail CllLajoi JJ2JJ cAil ~u ^>q"" 
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T' ^ ' a ^Ita 
".lOJal liil^ Ijir.J i aj i aj jl jj^jljjill t I ■> J la" 
A_i9J (jl ^/Laia«a (j£j aJ .CjlJJdat <ill ,_. aixa^a t . IdjgU jjj i a <\ll JJC. t jjg-aaJI (JjL^aj .lialj-u 4joi|^J JjljJ Lajl 
A h i dIjJ Aj^jjjj ojj i ^j LpLvJl .i-lxia jl alj_ill (_£j-ui (Jjj-li-a «_ as> j ^rtj V 4_Ju jjJU uJloJl jj-iajfxill (j^ajjtll 
^ i aaull ^)_J^) (_gj£j-4 jj^ ?.UaC.j ^jjj jjJxaJ jjiSI liljJjV <fjoUjlj Lai .^gjtaalall » U L * aV Ij ^gjlj, mit.II JJ*jll 
. t5 j k jjjjj aUaJ jjJaJJ <J AJLaC V (_s-JiJJ^' J j Kill (jl (JJ-JJ J-A £J-^ P-^ . LalaJ s-Li-ajiJI Clul^S c^liJI 
(j£- (JS mi*ij jjLSalu ljj 4_ili c,_5jj]| J.l*ia jl celj_i3l (_£j-"i jl celj_i3l (^jIxj jL£ elj-ui t (j K*"i <i (J£ ujj La.li*2 
CIujSj (_gl cLgjo»iJ Clilj iK*"ill Ciajjjjl t?di K^l »^t> <\i j£Jj .AjlaJI ^j ?rJ.k.aVI s-Hj (Ja>«lj • jijj^ *Sr' (JLr 3 

aUajll (j£lj t4 "iI-tsj jjK'llI 4-J_^au (_3£>ia jC- jrjLvJ' j- 4 L>^3^ (" L - 'Wl^^ ■ W^ ^- l ^ a l^ t-AfuiV cCIiUjIuiaII 

. (J^.I.a3I j-a UiaJ 

JjljJ cAjxjgJI (CI c^jJUIaII JLxJI (jV CliloajA ^-i l^jojij alii'i SLo^JI jj Jlal t jjJa^i"^ Aj^ajall l^JjSjJ jl 

Jic. ^i S)£ill sl^J 4_ujjiij ^Ly-^ tr* ^Lail ail*JI ^i ciilxajgJI J£j . jl£aVI Jlc _»a t Jq"i . a n Jlc. ^gi 

.-<J K'l*i /j-ic- l"*l>f?^J ' ** ^ " eu-i^/l (J& .lie- «U i ^ilLa "c4_jjlgj 4jfc" ^_A 4j-aj^j| 'aj£& jl jh njjl U>-^J •^J^l 
V (a-Aj 'A_iJjJa^il Ujj-a ^H^l Ajjh njjl cljljjj2 ;,1j<\j-s ^jj t CllLj-aj^Jlj .elA Aj|j1a1I AjtoJjl al^Lui ^^i !(; > pq *i 
^)_^aU«JI (j-a [y**J aJUul jj-^J jl j ^<\; .(jijoil j-4 ?c H mil ,_JI M i aj (J_J tjjijail ^—11 /j-lc-l (j-« O^J^ 
LaAJfc JJJo"i1) i^c^- SjASjIj cCluull x '1 1 ^>1 LaA^rijJj jjjj^ajfc ^i.l (_cl n_u£jall i Ac 'ajSsl) *-a j^lj tAjjljjuaul 
. Jj3lj]| i A\ Ig.mq'i (JAJj jl Clihi K*"ill j-a ^-J-ajA ;» J Ki i d*i i " ua cjjjjSjjII j-a jlwl AjLiuj 
\\ jjjjijj (jjjull jl£ c^jaLlLi. (Jj3 . j£jI jjjjj-sIj jaiuL^. t jUlUaJ^I 6^AJ-aj LaA UUJj3 U>-^l j-* (JjUljI 

IjOjuj .<aVJ sjjjjc-Ij 5 °"Moon" j-aa (_$l cLuna bjl Ia^a^ ^lll Somali »l.Kj.ill S)S3I s^a jjjjj pU.-iII 

?r J i ^1 l-lfl&j .jjLaSI i^ln^J I i Kll (_gj*1. uJ <\ll jl J^Jal l^i. Uja Uj^ i aJJ 4-^JJ CllLai^tll ^p^joi j-a jjLil^. aJ*J 
g.1 i Kqll (jfc 4aJjAil ^)J^lj cAjxjaC. ^)J^I 1 n mi LLa^Sj cITlOOn jjir i ^i ^JjLgjjoil <-_aj^o Lajoilj t l3J i ^i "j-akll" 
<_kjS (_$l c4jt»aLaJI ^jj 1 g «\W"i ^yjll »1 jrtj^lla . f.\ J^J^H A-a 4_ia»ii f.^j.iill cJ-*^ J^ ^JJ ^j ^^J^ cJj%J • Ijlj^ 

<-alc s-LiajS lilUA jl ,iq-iTj 4j£lj .Chemistry j±£ C ^Jpo Ijij s-lxaj^ ^ C(_gjjJI Jj^?JI Ciljj JcliS 

l^-ujj C jjjS ^J!>l^ljail <— aj^vj pi jrtj^ll Jaia (JmjJ j n v aJJ (Jill Chemistry jjr . ^i ^Mgjjoil C <— a>ao jj£I 
(Jj^ mi"i1 CjlAjJA A—a (Jjilijj CllUjj^. IJuLaJj UJ^JJ 1 (S J «> uU i_c-^l j/l^ i <^>ll (j^ajju i^Ui CllLajh'i«\ll j_J£ j^li 
LaJjj 4JJJJ 4-aJaj| (JjSjuSdJ CllUjJa*J-a *-a jclijj Cllhi K*"l<ij tCjUi K*"lrt jj^ ujjj U-A^. A-a (Jclijj ujl^j cu^Li. 
Aj| JlAtfJ La (J£ i— IC-jj, i in i^j-J-il <A_4Jala JTUJlj ^—ajALLaJI (»l^)ll U' &^ "UjUva fljU<aJa Clul^S •L-ajl Clll ■> <\"i^ <i 
ju U-*L cLij-ajJu ^jj^'VI AjUiaJ ,~Sj .CllUxjA ^-2 ~l^.Ti jl (j^-aJ CllUjJaaj (Jj^ ujj ^Jl ^)Al_4Jall s^A (JS (Jj-a 



145 jjiUSlI ^j jjjSII ^5^iu,VI ^j=JI Ji».V- Luna j Moon.^>JI- 
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<— Lj£ fuJajflui ,_r-JJI c^J i 'r-i**\\\ 4-alfr AjjiaJ ,_]| UaLjljjJlj elxajflll Jjuia qa asul ,J| aiaJ jl jfLaJ g.h«\j-s 1) 

• aJuJl ,-i ,jJ*-aJ /g laaj <— sjSj c<jj|_jjic. (j-a 77J_4Aill Lijj 

jLufrl ^j Lu$jjl . (-jjjLjjVI ajfr ' jj-aj^lj t-jLa^UJI alfc jljLMll jl£j .-Waall ^jjj jfLj JJJJfal cJ^-^ LA j- 4 
La£ t^lii Djll jjjj^l (jj (j^J -pjUul (ffi s-L-ij^ LIaLjC.| r'h^r^i-^ <-_ajj*J tlllflUaJ C<JJ-4 CIiIjjjanJ ClljjLj^l 
jl cj-ail p 1 L. i i ill cAjjoiUaII aajjstaiLa . ja > a lu jjj ClsjjLi'il (jl jJaJ jl£ t ajjjll ajoil ^JjjjJ /ji j^jI Jg Hj 
aifc ,_ll ja ml) laA j-a I ijaau JjatHmJ jl _4^jI jjjLso t jj-ajj l-jLolc. ^>JJA> 4jWajjj . jjiUI (_£_»£ jjJaaiaU 
Ltllj s^jjju Lai L_sLaA£jtjl jjjs-a - 4xjU <-_ajj*j tlilfluaj t " 1 1 njl l1j]jI_iJjV I jl |j$ Ha cjjjjiutJI jjall ^ji 4*111 

La.li*3 . LgJ 4_^aLi. ftLxa> 4_j3 3 aJJ ^jjoSlj ?.ljJa2 j-a Ifcjj cLplJ aa> ^ji Lallfc <JfLjJ Lpl <2kjJ t^j — P^Oi ^ 
(_gjjjJoJ (Jj iJajj-s j Uali-aj ^/L-*a!La Loiul (_gjjjJoJ V AJaLoUJ Luli cAjsuall ,jJU 1 * r-i) eA jl j-^?* UJJ-" 1 (JlP-"^ 
La lllJuo jj^J (jl (j^*J jflx^ifLajjil (JjUJjJI ^-aaJall ^jj»a]|j . I g iV) <JjLvJ /jjll (JjLuijll aJlc <J-al£ jxaJ j)-aj 
AJaLba CllLjJajl lIiIj UjJJ jl 4jjjjj3j ^J ' ^ CS"^ LP-" 1 (j- 2 CJ-""! ^SLH-" 1 ^ U' (j-^-*^ Im-**- 4 c^ULai [gj ,. , «\ i aj 

Is- * - 

. jjjjaJI /gJC- ' 'QJ \j' ??JJ^ J' ij-'Ll??" •L5 JUJ • J *-— 'Lj^aLaj ^(jjil^ji J_J^ j-a 4£-j'u ^i^ lijLoij tjh'lii ^>^L 
cLa 5Jia. j^ia .Aj^aliJI LplxaLjJ IgJ jl jOjj Liajl sAAj .lllkiaJI J^Lul Lj JaJJ ^all ClljjLii^L j£iol jl 
i)X^. (_3^aiLa jJ9j^aj" I^—jaiLoi^/l LAU«»aJ [)J& aLajA^/l aJx- A—a 4_ple Cli|jLic. (J^LuJ Lijl t a i^') jl (j^-aJ 
(JjajLoiLa (J£.Uj jJbj 'J^l .-iK"l ^ j-a C1i|jLjI pjj^ ^* pKia Ig'qll-iJ ( Ju\ Cil\j)\j!u^\j " . I Ja (JjjSjJ JJJ- 4 L - Dijj-^J 
CliLaxa auoil jjj^j^ ^jLjjjj (_3 Ihj c^-Ju^/l (ji^JI 4_jL£ ^Lp /j-^J ' '■»"'" I Jjj jl i_jjj_ii3l aiij ^-ja. (_L-^aljjJ 

cjLuaII jaiul Jiu JjLoij Lui-ajlj icjLu=JI jJij] Jij (JjLoj Ljla»=»Aa .sja jjilajll JUil jjii (J Jc memes 
jpLj jl LujSj ji>-aj . AcljSlI j-a <c-j «\-> n\ LSflj CiLuaJI A-a L-ijjLi^l j^-lajj cjjjiLaJI UK ^ij .memes 

CJjjvjj ^jJllI (-A AJtlll j£ij AJtlll l_ijjvjJ jjJJI jAJ (JJ^JJ 4JI (_s-ic- J-^J Laajfc ^ aulL (a-J«il «lsL 4 jjjg Lai 

1Y*iU,„1j) 

— L-ljjLj'^L JJ3-^ i -j|jLj , ^I jli tf-Ljaill jJJl_4i 4 h i dIjj (_g^k^/L Lap-a j£ <aliallj ajLall JJ}J LaS LaLaJj 
cAJiUallj ajLallS ^^A ' jj-a_^lj t-jLa^l*JI JjjaJ <UjoUjU cl_i|jLj , ^Ij . jj-a_^lj CllLa^jiJI aJc jjjlj2 AJajoiljj LaJj 
cAjjLjja CllLajLtAjl jl UJ^ LS>^I ^i)^ 3 ^>?^ sa ^ UJ^ ^**i) ■ pJ LaJj a-aj-a zj^. LgaSij ^JJ-kij L_llfc|^j Cli aJ I 

. jjSjl <J>?ai (_gjjjjJa jj^-a ^l 
<j-ajA — L^a_4J^aJj CAJalLaj c^X-aa. jjSu A-aiaoj t LJaaU 1 (; > 'r-i* J A-a 4ajjjaj| CllLaKJI (Jfclijj coLaJl AjU (-i 
csLut-a (_gl ta^jjjuj . I i sy'\ 4ij^ajj cCj cGj l T j cA sjj-ajJ t—SjjfLail cjj^ail ^Jl jJajll (J(; mil j-aj .aUaJl 
ja ^jJc i jjjuaaall jjtl <^.ljj c5_Lii]| aJA ^jj ^"^yja-a" <-aKj Jj^aaj IJLa jSjj .AaJUU ^jjll Ajjjjjil S^AUajl jA 
j-a 4x.jAi-4 f.Lai*JI JJ-JaJ c^-JrjjJI jj-a|^l lL^ ls-^ 3 ■ j>^>'J ^jLa^Xsul f.|^Jtkj jjosljJjjxII j-a ^LS tf.ljjoi 
(J^aLa^.^/1 Cj tGj i T j tA jj-ajil jt-jJajJ t '» J^ J JJAJJ Ca^LSJI L_LjSjJ jl aX-ljall j-a pj_j |_«-Aj C t 



y> t> *tjHti ljjVi <jj^ Jj^. SjJulJI cj^^-JI JJ JjiJI Ja.i (j*. Literary Theory J Terry Eagleton ' jSj) j^j^f I tij^ uVl O^j . 
■alUL (<1jIjj JJ SiUij) i_i y±." On Truth: A Fiction" ^ tin The Limits of Interpretation . 
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aj&liall ,—11 4_j_jjil A j'nll j-a A o-^jpil ajj l a j^ <JJ--J ,JjjJl j)J-«Jjl _a-- ^/j-" 1 V (j-Hj ' UdJ" '* *' " ^ JU"*^' 
jl ,____ ij^-*^ X? ■ J»J*JI /jJl _3"'/U _£-vll (-jJastLUI 4»J.iHJ LjjJj A_£j|j)_jJI jj-«jll j-« 4,1 ml m ^iu t ajS~4jjj^jJI 

.4_uxa"_'l 4___»Laa.l (J i ill i in ".jl 'cc-^JL^' Oj* 4 !) (J* 4 ^J^- 4 LJ^JLW U-L^ Luli 
j-a (j__l<uj— a^L-_l "t^J^ j-« Cilia. -_i_j__J . li^jla-j __>L_T_M CjWj ^ 3 K mi ft sJA J-u*J 4Jtill aJfc ^i 
La-UjjJaJj JaUlVl l_iWj aJcj *_>l__l i.n^jJ JJJ 3JDU-I jl ? (J -J*-a (jj jaiiu t5 Jj- t5 JXAll 4_xua*_l jj-ajll 
(jl j£*J 2 a^aHI ClVoiilli . jjiaJI ^jJj *ijJ ___ ^jJj 4£jjx— p Laall ^gi Lj__va pru^ij Laj ^qi^ill ^jjfc i . ___j 

Jaoj (jl (j^-aJ cLa 4 U^> ,_i_ . uDLbl jj-u LgJ (jj^J V (jl <j^*J jl clgj 3f-"' 0-***^ « ^LA-* ^-Lj J' cS^J^ 
,—ist-ail -1a1*J (jl (j^-«J LiLa.1 (j~J * ' "J ' ' " *-L_- (a '*» ^'l lt^J t u, *)"" I -__> __)L_djL u_uaj lija. L-lj. Mir. 

_*-&_ i^.-your laughter is beautiful <!**. jl t JUlJI J.ru. Cir _«i .:__Jj _-aj_-. ^Jc- 3 U->11 (_UtS_l 
laughter 4-aK ^J L __4j___l lil_u jl a*j c4_L>aa. c__iiil-your daughter is beautiful ^.u^ c4_L>aa. 
tCjj^Uall jjjlk: JUJaVl-The kids are flying planes tU-_*_-_l U__j_ 3J_J j-a ___.Ijj .d -jjaJL 
jt- jl_J_M-The lids are flying planes cI1£a L ^-aj__j kids 4_x__; ^J -_aj___l <Jj__ Ljjc. <^u__j 

.lg aAaJuoU <JJJ--I ^-aK JS Ajla. JajJ ___lj _Jj__ Jj-^f-* .l1)j_1__1I jula- — 4_i__c.VI 
j£Jj csj-uxu O^i ifcP^ ' . ' J ^ cr -0 U^^y ^ cCj|ajjjj]f_ill ^1 i h1 i ii ( _ r _ caj_L__ll jG\ t^ ■mhoII 1 l-rsll jj 
L^jll U-^-*^ ls-^' ls ' ^ |1, *'"l ^-i>^J •U-*'-^4 * ^ j ^ A.in.Vi<S JJ-^ (a-JI L5^3^ J' t ^ "u' q " \)^* ' . >j "'J jl j ^"J 
JaLaT^I CJ^/^J =Jcj ^1111 i ■ 1 j^jj jJJ a;j^oll <£i*JI s!a a^i ^l ^,i n-4^ajll <ijUll frb,<uajl-li\jjj3 

dllj i^T>"lfl frl-JJ , |/ ClljLjjaJI (Jjoi^Loi (JjiUjJ .aJLtll ^jj ^jjLjJjJoilj (ffJ.lV! (a tf «>ll Lj^»JJ ' LjS AJjxaI tLAj_jiaijJ 
jji.1 ^LSjJu 4JaLa»jj 4jull jj^J jl j^-*J U^ 3 '"" " UJ^^- 1 ^ ^AjM tJir 3 U^ **-** * ""'^ " ^""^V IAjj-^J U 1 -!^ 

tlul£ lij La (Jl^juollj tllVjUall t_lis l^)*- 4 ?r ; i ^J jjAifc t jj-ajll j-« VJ»,fi al laj£ oLpJI jl-JJC-l j^-«J jl^ lij 

,4-jC.l'ih i^-i^/l aLtaJL AjoajoU c _ g JJ Lu^JJl Lai 4-lxal (S\ cLa ^ tf <\; 4a^. LLjj3 al£Lv-a ^ji Liajj ^jjll i_u£|pll 
Clll^aJ^- 4 ali'lj (_£.lll ^Juiui ^J«-a ^j albtll i jjlaj^ ^)3jliaiJjS ^Jl Lllc. |_g_)*J ?rlhi ^><\ll I^A ^X-Lu^a jl *»aj 
^_J| 4 n-s n X*a3 . jl_-ajjj jjS jj-a. ,j_JI 4_*2kjj (jJJaau II jLi t jJJJ m cLS ~i teJJ /c-^ll AjfrUJa i ^<VI si j^.11 
jLnJJl.Vi.ii C(jjij-aVI (_>"_>1 /j-2 AJjxjj jLajjJ jjS JjJa c4_iija.jj.igj I 4_ul_ll Ajjljtxi _]__ ^j aac. L_vail j-U-ufLajoJ 
jli c /,.;•».. Mill a-lxll 4il_U jjajtu j-a-a JJ--JI <— SJ«J L__j .(_fji__ll jjiLaj-jVI /c-aj-" --lj---i_ujl__ j-a Lcjj ta'Vjl 
• 4J_u__u jJJlji AjtaJajl l_3j jlj-lVI JJ*J jl _3^*4i ^-^ ls-"' LpL_J' j-a A£j mi j-a <—-ll-U (_fjj__ll (jj_Laj_jVI 
jjJL- (-j-iaaj jl jfLaJj cAili-a jl 4__j_La tf.l_j__ jl »1 1 _ajj Lai 4_u__ jj-v- jl j^-«J c4__»L_u jJ-i'VI <1L_JI ^-k 
jl jl c__lljl_j__i CllLujall A-JjVI LjJjla. t '< i ^>'i j-a JJ-il jjL_i IjI f.|jj__ ^—11 g.1 i kaJJ <jl->. (Jj_v__ ju ^-a-jj-a- 



^i 4jjj_ ^>jS (jjjj-Uij c?U (»>j -Uc- W^ L-j (Ajc UL -- VI sLiaJI _j_i- Artificial Life -- Steven Levy sLi__l c_l j_jj^o j , a l -. ^ ^j , 
:_)jj^Ls (Jj 1 ^^ j^j^j^ ^jj 3 - ^ -S^lJi-^VIArtificial Life 'Artificial Life II j 'Artificial Life III. 
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<Jj^ dAiAlkVI j-a a-g-a ^^C- lilliAj .f-LjaJJ <jjJaall A-JJ^/I lgjjjL> Clul£ lij s-LjaJJ ^gJj s.b_»jai <AL cJj^J 
5xjjo»j i—ljjoiLi. 4_ijLj (_5-1c- (J^)*JLjj .A-jli. <J-^ 1 $jl<~- (j->^ <_T"^ ClVLaJI jl C jljJ^/l .llfrj jojljill 4 tjih 
A_jj£ <Jj-^ J^hVi (s-^- J-^i-3 1 g iJaau t(jiA.i-a .Xa. ,-Jl a^i*-u ?t^LaJ LliLJjjLajjj^/ 1 ^Jjj jl jj^-aJ Cf.j_Jall 
4-jC-nh i ,Vi) olj^Jl 4j£ja> 4j^i.l (_£.l3l t(jjj^Jl jl .4_u»aJ y-1 mTiiil i^j-lc- ,_c-^J CjLsU^aJI j-a 77 Jj-aJJ JaJai-ail 
.AJajjoU 4 jK ft Clulelij j-a LiVn jl j-^-aJ c4_j j /nil j^-aJ V Uulc-j 'i-JJc- l^jLui jl jJfc claJI <J-aa-a ig-^- 
AMx^i LaUaJ Jji^J W-^b^ f* CS - *^ J*^ LS~^ L^^" (j^l CjVjJ^aJI :i_l5ULoiVI ^gi (_£>?^ ^ j£Jj aJIsJU 

jli n_u£jjj]| 6.1& (Jl pjsk^luj .AjjliJI 4-ajlVi<\ll 4JjLail CliUj^ail (_Ji.U jji ui a 1 ila *i c4 mSUJ 1 hl-i-s *i JAjJajj 
lill^ (_3 LaJ c4 ■> Ja3 A ■> Ja3 4_u»aJ f.ljj -1j*Jj Ajjjj j-a 4 1*X <\ll JJC- Jjlaliail ,^3 p_J.il 4.joTi (J&- U "*■> ' " *' 

4__.ll j>^J jl ' .'?•_; j^S c4__Iaj_u L--j~&-j-_> <\ll lIsuIjJ-v-I 6_vA J_*_ >_!_____ a_ jLajjJ jjS j-uj •_c-Jb_r' tjj^l) 
liljjj .4_ll__ j£)____.j *___i ___ I _; 'lrt (J__ jj-^ j' j^^J 4 ■_!-> Y » » , » » » ,_3I_4__, j-a <__ ill-J __S_4--- jj-LajJjl 
j-a l___Jj jl .4Jalja»j JJ^I ClllAil A^aala CIiUjjLijJjI .i ) «\ i ^>"i L_ljjailaJI ^a\j^j jj^kQAJI CllUjJalj^ll f.LiJ*J 
,_ll LgJj-i -XaJ jl j^-«J cQ <— a_^ LA" ls^" LA^ 'U-^JI j-« '^Xua <Ja_jjJaJI jA ajj^ ui «\ll jjlaj^/ CjulLda 

(-3 Lg£j^ LgJkJj 4_ij_jjj£1| LgjjjSj j-u lAXiS (j^-«J 4 jl «\r. ov-taJI jl sJuac- jjjfij U^' Ui^l3^' o'^'* .' U' 
(jjtJj IjtlJja <a2 aA2 (_$i!l j-«j3-<^ — (_jiljijai ^jj 4ac-l'ih i^i^/l aLtaJI jai^a (_jJj Ij^^j '<— ajj^all A£)aa]| aJLc 

^LoiA :"^jlj-<JI" (J Jc AoAajll ciilijk <JI l^ja ^XZL J&\ ecologies cjUsljIjIj^I r^jj Ij^^-U^.^jc. 



i n i ip 



t^yL.al c _ s _lcl ^ <^.|jj CIiaJ .4_ill*i JJ^I cJl^-kil (_jJj »laJa i ^ilj Ajjljoic- ojiJa (J^Li. j-a 1^ mjj Cllliil ojlj^-a 
3j tjjh id jj*Ajoi (j»a (—alUJj 4JaLa»J J-&\ Clll^il 4jaJo»J A h i nj^j n_ljjoilaJI SjSJji (^2 jjH m jjjLaJ j-u <— SJUJ 

?r in jl j^-«J lU-Sl "<iUa" (j-lc- (J"J-»."' jl j ^<vj '-^j , ^ cCluuS . \j h m jj*Xjoij 4 ■> J i dj jjh m juxjuoij 4_jjL«J 

?r ]'\\ {^1*. (JLa-all ?t-<i|^a]| sii^ l"l-s m^l tij^*Jj . L_ljjaiLaJI ^^2 (_£JJLja\\ ^1\jlaH jjl Cll|j)j^ ah-s*^ mL 1(; ujj 

( Cljj_jja ^n,U P?-*^ LsAi ' t - J 'JU^" l -^'J' taatJuaJI Clboijjal i " Ua . jj-aC- JJ*J Cll^i. 4 La <Lijx ^j j^ij i J* i ^1 
XJa Clllfcli^ IjJjJa AjAJC jjajjJa-ail jj^ij . l^aajjJa-a tim* 4_ill 4-a^kjjawi Ujjgij ?tjau ^Jc- oj^all cCllLaijjj^HS 

.(_gjjJaJ 3 -si ml (jbboi lilli (^J .dllcliJI .AjJa ClllcU^ CllULiLlI CJj^Jaj cdlULiLlI 
j-a jj^JJ cl^J j; j Til I j-^-aJ V l^jtoJ JJ^I 4-JJJ /j-ll Clllxl] 4 -s i null A_a«a|^j (_3^Ual j^iP 3 (j^ '(_sb '-J -4 ? 
(_jjj 4^.LaJI *ilxjj .<£>j]| al J-sll LfaSj UaSli. jj^J jl cCluJjaJ^/l ^ ft. i aj ^j.alLfc aUaJJ -iaJJJJ i n i nlja. <£jul 
aJJa-ail L_ulaJI ^ Lajb (_j^fjj "*',.' 'JJ' "lj^ jC- tl=o — A^JU-all j^ a^i. Cll|j)j^~Llllajl-s <\ll ^)^Up c?.l^iJI 
(J£ ujjj J aJJ jl j-^-aJ t4 qTi-s <i Cllh i r-ijt r-i\ CllD CllLSjl-s «i j_A (jij^j ^^-A ajjJaJJ u--ay 1— a J •(J^j'^l j-a 

. Li^liJI JAxla I 1 1 ^r>"i n 



148 ^11 pUJ <jIjS yi (jUjjjj jji ^1 j2al jjj- Theory of Self-Replicating Automatea. 
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cAJJaiaJL 4Ja£pJI Jala. JJaa> Lajb lilliA co-lg^ dlLajJala eLwJJ ^ ?4aa> IAjIjjC-I j£-aJ lJ^ '(.jl) ^J^J 
jjjjojjj— Aalac- .i_^a-a eLvaJI i— ul£ liU .<jaiij Jlxllj aJUJI ^jic l&jjJoiJ ^jjll aJ&lLall A^jjJu jjj Uxa. JalaJl J^*^ 
.Clilill a^Jj-all (_$! cdiliil <Uj*»a]| i_u£]jj]| i_sjjailaJI <Jja.L 4ua> jj£j jJ liLal a^2 l;»„i<o (JjSj ijAic. - Cliljjll 
"Ujia ,_3I IgaS LAu*3j 4-^J-i <_r^ i— iLajl*»a — »j^LaJ jjjjaia Lu3 liaju*al ,u3l c4j.laj3l <lta. s^A jj£j <J& J' 
j-a 4ul U-lLljj ^LjjIa jSJJ 1 1) ^gjl mjjjl alLtll (JjLa. c^tiLai ^^3 Aacl'ih i."iVI eluaJI ^jaJJ-s (^ ^(j, SjSa S-^^-j^ 
'.1>J c 1 Jibaa ^j^La-aJI (jjla-ail j>^J ^gSA i Jl£ .^a-jljaoll i—AJjK <\Uj 4acl 'i)-i i aVI ClilijK <\\\ Lla i aa i oil 
AjcliLj^al elua> AjL^ojj ajjjli ^ji <_^a..il Lsj . jlfic-^/l jJ*J i^jj ^ elSlawall ClllJjK t\\\j cAjjjll *-a <_)elijj jl 
Clljjj^a .elMa«a (_£j-"i Lj-" 1 OJ^i (j^ ^P '^Lr4 '^'"^J r" ^* U~J '^rJ^tAfcJr' L ~ 1 J'^* " U^*'".' >^% (jl j^-aJ 
4_u»ij -idjJj AiUail (jc- lllaJjl (JJ>ia jfr 4ja»ij 4jlfcj ( _ s Jc. ajjillj ^jJjSjLoJI 4£-La.i ^ 77-ajjx ^yC-llLj^al ?.l£ij 
couta. l^i_^ajj 6.1A (J)-\ i in jj^-aJ j^l — Pj-^ (c^J^' U uQJJl jliic-^M jJJU 1.1^. I c4_alia«a A-jjIj.iV. Jl£_ilL 

.,-ijiaJI aJlsul A-ioilj JjUaJ /Jc- J >f^*J <J|3^ *-*^ (J".]* 1 * ' " Vg-jV — ^tJjLA 77 "1^ J 
i_iLajl*»a]| jl j-a l.la> jjijlj a£i . 4 ■> Vq n A-\ -\\\ s^A jj.iao c4jj]a 4ia aAj t4ac-l'ihi ^i^I QUaJJ jj i a «\^"i e\\\ 
A j'qj'q^ L_ljjoilaJl J^.U 4-lrul ju ^LSlc.^/1 (-2 o^JjS 4jj*j^a jj^ao ^/ a^jl <2kjJ ,JI c^j^aj ^a-a ^/ c4ajaiLail 
4 >>^ j-« J^^^' ^LjjIa ^^JJ ^il .Lll AjjauSU 1 n'jl l _ s Jt> LaS CllLajLtAll (_5-lc- <-ftjlall l^jlajK t\\ AjjoUjU LaLaJ 

oL^la-a la. 1 ! ^£ 4jjjjq"i ml Clil H^^La i . n mJ i_u_jailjaJI s.l„<\lr.j <i_uijli]| jj_j L-uLoj <— Sjj_«-<i LJJJ-^ '— aj ninqllj 
3JJMJ tajallj ?Lia. j£iu id f.l£^Jl al£la«<i ju ^a.lj <_£l ^ia*J tploiiil) ^3=0 cl^Lua il^a.1 JLu jl a^Ja-a-a 4qi ^Ic- 
(J^> 1 in tllVLa> cl^-aJlc- ^^-S t JJAJ m ol£lawa]| ClLfljla t\\\ '. i_llj^aj| jj^Jj-aJ *gjLj 4afcl'ih i^i^l oljaJlj jjIjLSII 

. jUjfrVi jj*j -^3^ c?^Ji ■^ a -jji uj-^' j^ '-^j^ <j4 l '°'*'* *' ie^ t3^"^' j-^j-^- 4 <j^ (^ .jIL 1 (; q 1 ^ jj 

j^aj /j-lc- .-< g SU jl /j-ic- UJ^clniDiftl CllLajlx-ail 'aj£s (j'nr.l j-a jjl jA t jjjui ^ji£ cdlUjJaljjll aJLc jlS 
A3j .AjjS abl lgj| CllLajl*»a]| 4j^JaJ CIujjIj .(—SjI^JI JaaJ ^gjlj i^irll ?rj-> 1 >\\\ J^La. ClljjLj^l ti^JJ * *fi iS-^ 1 
jj .CllLajl*»a JaLajL aJLtll J^-*J ' a J^ , ^-J a A *"''' L5"^' H— ijjoilaJI ajc Jia. jjjJaJ tliujll 4jtL jjSsGjl lil t-\jI 
jj^j V >-*JJ CllLajlx-ail ju jj.'l'qVj i—ljjailaJI g. I. t\\C.j jjjjujjall (jiaJU jl 4_aj^ ( -l\ l^ja. 4^a^a.U Uj^jlawa 
jU ^lijc^/l ^jjj jjla-lull j-a 4uia. Cl$jjl tajjllj .<iUaJlj o^La]l£ djjLjja i \ j'qj'q-^ La llul (Jj tb^JuaJ |j\_Sj_al 
lilLaJ V aL£la^a]| Cllijla t\\\ jj J>^ 4_a^aJI ^ 1 ^> «\"i j .#. ( _ s -wi cJ^ JH> _>^' 4 j'qj'q-s jjSj jl j^-«J CllLajl*-a]| 
,—le jjXJaia CLllLj£La»a ILmJ ILmiJI LiJu 1— Sjju ( 3 J^ C(j^aj_^xaJI Ia^Jj . CllluSlawa Lgul <_ajju *il A\\ mj 

V ju .Tg inq'il lj ■> 'iqj jl j^-aJ (j >r> J II jl 4jajJ (Jl l^a. <AjjJu CllLajl*»a 4_i£l ^Jl UalmA 4_sujUa]| jl jAjj 
(_3J>ia j^- ,*-£lj^ 4_JjJU < ^l ^—ISjjJ t Vq 1 ill |_£jj jjjojjja. jjjj-aj^a (_>aSj -^Sj • t— lLajl*»a]| |_$J-^ liluA P/— jjJ 



149 -ul2£ ^ lia. lljia. Jjj^ (jja. jl£ai dijjj- The Rediscovery of the Mind. 

150 ^J! ajuu- solipsism.f^>JI-^Vl jjo s^ j^?-j V -uj Jjill ^1 iAjUVI : 
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JalLall ^q.iill Jail jA t^tjiui ^i *e>ji& ^|)J j-a (ji)-*^' <3=VI <^i J^aJ <_S-^ ilLW _>&VI Ja-JI (jj 
ILoiliLa ejij.i-all ^ajjJall AiaSj jlaaj^l ajLaJI 4juljau jAjjj iu^u <Jjll IJA ,. <\ i aj . jcjxllj jjjjjll jLauJuu 
Lair^j .^jaLjljaj (_£_ail <jalij| <soJaj 4_ia JJ^' ^r£ J ^zr >-m<_JJ^* -^-afr ult^l jojj 4jl ,-"ia> c4iaj UjaJxj la^. 
,gj| ^-3-ij jjj^ <joiLaj TTJJJ C>**Jl C)\& t( if^" /gJljiMir- uW- 4 L>* 1 U JajC- jl LoijjXa jl£ c.I_ojoi t )-><\'i (jSlij 
4_jL Jj«-uJ 4_aJLk ej-a <Jj^/ IjVtJ (_g]j LsaJC- 4_jj CaUaJJlj ^itlLai O^JOa JJJJ (_gjl > ^>"^l alle Jj^ 3 . JJ ■ aiijjl 
<U2jJill diLjUaJI (_g_^aaj |^3-* '"^ "^ llA-^J •lO"'^ tilljjVI JTJ^ (*"-£J j^-aj <_£j^ lilliA (jl j£oj — (JjoLs jlfLa 
aJ-joJI p\ 11)9*1 /j-JC- IgJj'l ~9<\1 H*'n<\ id aJ*i "4 jq^ll -i_ul" (j-a **'■»■ LiJa^aC. J-J^l (Jr>4J J Sd&'Vl (-JI <J_j^ajJj 
1 n 1 "~>3 c4jjLa-a \j\£k\ (J-aaJ jl£ LaJj 'J^l Jjjj (J-JC- cjjll 4-aS ( _ s ic-j . < jdJajlj (j^ajxll jjjljiil la3j CliLsaiJIj 

.4jo»aJ jA l^c-ail LaJj c4jjg-^ a La 4jua3 Lr^jj ujIjA c jjLa tilLaj lijiLa 
CluLai 4jt»aL> A_i^.l_iS 4(Jjjl laA j-a i—ljjaJI ^j-llj .<ajujI ^^Ic LjVtJ J ■ -r^ ' ij£ ?r_Jajj V ?CJjljjl 1 ■ u£ (jj 
j^jll AjjLu^I 4-aKll Ujj ajaiVI lifrJ Cjaajoi jIj tjlVill tjal J1V I Lajj Ifclijjl ja^Vl IjVljt 4_a2 t-jJj i jj^ 
( _ r a ^Ljjaall c-AJjl i'iji 1) jl A-a cljjJajc. jl£ LaJj "cLj'^Ij" ^A\ "Lj^/IjI" jjc. <_£aJI Jjaullj .AjSj-all ?rjj ^^JstJ 
(Jj jjala^all jl£ mil <J<aj aj ^cJJI iUVlj <11j2 j ir„ 1 ^j I f-lijj^/l jl ("n^ (j<i"lnil aAJilll jl (_gjJ C^jitlijai ^Jt-a 
o^i.i Cjajjljoil ( _ 5 J»i I^£Aj cLj^/ (Jj fluoib <jllja ajJj cSJ-ll ci^lj 'l^VI a-^L nilli j-a *^Xj t <— ajruo cl£bjj| 

.(—SjjaJI 
^jjj lU^J >*»(•; 'i o lj^> Jj^' jLJ 4(jiVI JaS^J c^Jjl LjVlj ^J*J j-a ,_gjj ^gilHui JJJJ LujSJ ^sJ\j (JS jl A-aj 
pj-ojI ^jij . Ijiaojj jl al^2*V I /clc- l^" 1 JJAJJ^"' ls - ^" S^LW '^~J ''*■^ : ^■ "jj 1 '-'.' *'*'•'*■ ■* S^J-^ i^luA U^ .A<»SjI 
(Jljjlj XiC aAJlj JJC- ^JWJJ (Jl 4jujjjj CjjLtaJl ^—11 jj-Aj e-lL j-a (_5^3^ L5^' '^JJ UJ^"^ CS"^ ls>ki ajUjaJI 
A_J-a^3 lt^-- J^ii '^J't^ ""-^J^ U' (J-^- 1 *^ l ^l'-JA .ajj laa ^ ajjir 1 ^1 Aj^j aLti. AjUala (j-Aj c Jjioi j_aJj^l (jjiilu^ 
jl Lajlj ^IjImiJ V Pj-all jl ^ ^Kniollj . LjVVj 4-a3 jaj ^j£j ^gjll AjjjUJI J^l jl jLjJjll Ja.1 ^i ljj».ua 
1 ■> JJ «i c<LjJa (Jj-iaJ jl (j^-aJ I^£Aj ~4 la.J**ujl (J^Ltll j-a Ija J^A^' lilliA - Aj*j1I (_3-a*ll \'x& j-a Lj^/Ij |_gJJ 
IXilS-a 6fr]jj ^-JJJJ 1-jVIj jlj cLaLaJ i 8J g II Aia <jl ( '» Mi'l'Njl -Lia Jjll (^-lc-1 (^-Ij 6>^J jl J_fa AiLoiAl Lj^Ij 
(—11 J 1 ^>jl Jaia U^/u (j>^ ij' "^^4 ' . '">J ^* l -^ J ^^^■ ^-W^ «t-)^' 1-3 '' ' ""'J U' (J-^" j' ■'Sr' U_ aj ^ a jH ' . '» ' ^Jj 
(_5^ljJI ^-11 JaJ^J jl <J J-^aJ US- 3 -aJ*J ja>l (Jj jfc A L ^><<J (jj-aC- ^lj A-a t < _^ -t q 1 d (Jj -^?«a Lgjl t '< u2£jj ajj-^ 
j-a (JjJJaJJj ^.Ij-il ^J*J jl (Jj^ 33 ^' j-* 4jl (»' ^y^iJ (j/» i_$|j-a /jic- AjoJaJ jl (J^l /Jc- '/J"H lW (jl ' nlj pJ 

• <_aAgJI j-a ^*j| ^jjai jj^J jl j^-aJ ^jJtlll j!^ ?(5)JJ j-a ^-"y-^ 



jx^ \ILaJI-4_lJLa-uill ISj uil (_])£. jJ >l£j jij'i, ^.U ^q c-^j _ 
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CllUjJaljjll g.l«\lr. 4,j a, i aj La 4juiu 4_L-ajx jl 4Ja£)a> jjj ^ mi all j-a AJaiJ /g-lcl /Jl Jjj^ajll 4Jjla-a jl 

4_Hjt-a p-j^j LijLj (j ^«\J • 'LJ^JI <j_j^au^)il (jjjjLjJajll <— al ^"iniV l£JjA^'\ nij 4_ijjJa <j-Aj c<J!ajJ| J; 1 n 

CjUJl.ia.Vl cJJ- 4 ^ cJaaJI /g-lc- 4JaiJ <J£ jc. LjajCj . jjj jij jjjjljj JJJJJJ A-a c ja*la Jaa>£ ^Yj X c jjjjiiaJ 
*Ja2 ^gJC (Jj^aaj cX = y jc LiajCj . (_£Ua2 ajijuui Jaa> /Jc cX = y jc Lia jC t <Jj^aajj . Llljjjiiail aj2 
JLaSLoil - UvJajoi /jJa*J Clljjjiia AjJOj 4_]jlst-aj ,4jz.jaui Aj^jjh (Jc (J i r-i^, j cSlmX) = y jc LjajCj .£-ilfLa 
AJaaJ <J£j .(jitji-"! (_5-S 4aai_io»]| (J>IjjU <Lajma^> 4JaJjau 1.1a. l$jj ni jJJJ (jl jiLaJ - jaj-a JaisJ jLuVI ^jJ^J 
Jaa>j tjjja^c Jaa>j 4<JjJa ^^ is ryr'\ cZj cyj iX CLlsj^jiia 4J£xj3 4_sjjawa ajJL JjijjJJ jl j^-oJ ^ji-ail /Jc 
t a i <oj£ L^jjjjjxj LlsLjJaLul eLale j-^ij coj-kiu-a I g LaJ j-^-aJ !X3 cjj£l Llljj_iiiaJ ClsV-iLt-ail Lai .plijjl 
t(_puJI (jl i in (cAj . eLiiJ La JJ-SJ &>JJ^ jLuI - 4_la c4jjoi iA t .1 <%-^ c4_xjjL jLpjj (J£JJJ ciLuVI SjoxLa JALLai 
^jjj Alaajjoi (_£jJI c^^icVI (JaJjl jjjlui c^JjU-a ^ j uiaJ LaJJC. '^jJI jIjcVI j-a <Cj«\-^ a Jaj jl «i_)a1I Jjjj 
^i c<-aall ^1 <Jj-=J <Jl U^U <*m8J sj-all p-A^J jl ^A AjjljJI 3K niallj . ^olall (J Jc (Jalij jl) 4 Saflu (J Jcl 
>(J Ja-a]| ^JcVI AaJI 4_L^ajj ejlaull ^ <— i)*J Lj-^jVI Jjll tj _]c. lallfc K_kjaiVI *_a c jjfL jJ^. 
jj£j ij^jc. .^lac- ^j ClliLa .ijjail (J|j,Vl i^-i (_5-lc- CllK nu's aJ^IxaII dl|^J*la tftjltnniVI Ll^J lij t JJJXAJ jl 
plijjl t-JJ ujJ j^jjl CllLitjJajil ^C._4A^wa <_aLiu£l ^ii. <=k;^a]| (j^lja'^Li i ■ 1 tf U UalS-a ^ic-^/l <_W! <— aLiu^l 
C 4_£la Ttfj-aJ 4j£a-a]| CjL*jJajll ^Afc jli cALIS CjL*jJajll Cjj\£ lil ^a^j .AJaSj ^ifcl ^Jl ^l^*JI ^ifc a^^l 
(JjLvJ Lul (j^ajaiilj .4_iS-a^i Ajaaljj q& i—ujaaj A^jL ttj3 ^Jl ^ ,t, i aj <il£ jjr^ill /jic «i_)a1I Jaij jl jS-aJj 
?.JaJJ ajii cCluLlI cyj iWj cVj cU cCll|^jiia 4joi-a^ Clfjj La^i*3 .■ilxj'^l 4jjoiI^joi 5J^l*»a] ^jic^/l (JaJI -^W^j 
A^.|jJJ o>J , )/l I>1aJj LS>^' ^-SL-iaj Z Jj_)j cLa 4 hVi Aofcj .^jic-l ^gJj ^^.Ij CjSj ^ji (jl i gjj oj^\ i— jS|^Jj Z SjLjj 
a^Lj (_5-ic- L^)jL lilj ?<-a3 jl Ij^q id !>Lj j_aSj cJ* j^J '^^C-l -^- j- 4 L« pjj (_j-Sj cJ^^J •LS>^^' L3d>^' LS^ 
LlLjJa ^^3 jj^jjoi (_L^a nill.i (J i ^>^. I^lj *!(_£jjL\ 'ajj^ UloiLaj L^lj |>jlc tJJ^ j-a \j£**\ lWI i*-^)^ 1 U^ 3 'Z 
Lixi. A-JJJj cZ j-a VAjy ' »J i «aj jl Lulfc L_laLjjj LaJj ^J^l ^ "\ 9 i h (Jj (^LjJ ,^5-2 LuSj ^AlJ liil al 4-aall ^jjj 
jl£ jAjj .AgoLail ^^ic LaLaJ A gjja ^ 4JakJ j-a (jluujl IaiJj Vj U l!^-^ J^*J J' t( alla^a ^*J ^Ijlal ( _ s ifc Lsli. 
jl l^fcL^a jA^a-ail jLS Ijl La lJ&jju ,_£] 4juL-aL (j n i aaJJj 'L^/L ^—11 4ijJa (j a ajjj jl i . 1-^jj ^^-aC-l fj-ail 
jl£ ^l 4 SaSoll j-a ^gjcl A SaSJ ^Jl <laaj (J£>ij (iljLoi ^A ai^£ <]U. ^ ^JaLoU jpSVI 4jaJjjjL«Vjj .V)L 
• Ajj^j » j K 1 1 in V <— a^A jc- o_agJ ^oj^aS-a c^-la-a ^ i afll ^a. Aic 4jlij j^i ^/Lua.l ^p^l j^J • L^aS 
• aUaJ ^jJj ?Lja_Ja jiaj j_aSj ^ -s 9 i h (Jj (Jfi. <_kijjll ^CjliuJ aXr^jil 4jJjJa3l jl CllLjJaljjll f-Lalfc l *t*n^l 
cAjVjj <__sJ^/l al * i r-ic. jl ^jjil jAJ (31jjj tCliK 1 1) a x i aJJ cjja.lj jAa. jJJ t Lulj, uJC- t " i j ■» "i A t Luljl uo£j i nl (-ij 
liluA jl A_ a j >( _aijai (Jj ^-11 (_$-i3^ ^' LS^IP J^ ls-^ 1 ' V? *LvjI ^J (jlhVi cl^JajLai 4ijJa (Jc- ul aJfrlj 
CliLiul Axj is^" GJ-^* O^ cr 2 (JJir 3 ^' ij^-" '^:)*j LjjSj jl (j^-aJ 4jjIjjJo*JI Clij^jijll sJA jl ^^3 (Jj ajj j^Jaa. 
JJC- JJJJ^ 3 J^ L34-W '''' , ^'''*'" c4_Uawail 1 jW II JjJ^aJl (jc Ljj^aJ jl Liajl (j^-aJ 4_j| VI Ojj^aLail jLVail j-a 

• 4-aill ^Jl 1 U <\^"i jl j^-aJ ajjJuL-a 
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(j-ajillj jUai.^M <— al ni^*imV aJaJ uU Igjl jj^jJjJill .-< H* ft Jjajjai .gjll "4 j-^j"ijjlm > ^)" ,gA 6.AA caJjIjII ,-i 
j^a A qTi-s ft Ax-j ft-^ ft*s ^jjj^ail Ag-iLall ( _ s -ic- 4_LkJ <J£ CjLjI.1»J jliie-l j^-«J liA . ^^jjjjl-ill jjJajll 1 g ajfl ^^all 
<L^a j-ajJ W^* U-^J 'VI (_>*H (j^ ^-* (j- 4 •— •J^j (jj"> aj -XiaIa LSjla ft UJ-iJ jl (j^ajaiila .4jj]jj3I CliLajaJI 
\| l^Jj^ju jiLaJ A *\ i o ft^ (JJA <j£ jW^I (j-***^ . >i«J Aaa (_£.} tt L ^1 ~1g uj ft /c^- JJ K*n ' " (J|J •* 1^* ** °'"'^ ■» 
ft^j-afc ,_2 Clij^aall Ale. Kj i K"i (jjj^klj ' (Jjj ia ftll /jii-iii UJ-^ 3 &Aa,Ij 4 *\ i n ft laJ i K"i jl jiLaJj . 4 qnA ft p LJajl 
4_£jjll jja^/l ^Jc taLuclj .<jj£li 4iUaj p-La-ill 4£jjoi 7?Jl*J -All JJ^I CjljiojAj J^" (J' (j^d j' •L£>^l 
CluaJI (_gl i ^Ij-iiutll <_£tLi.^l i_Ujo»jj .^JoaII <_ s -le »^ u * 4JakJ (JJaJ m 4jli '(Jjl"** ftll lAA Lgj3 aJj ( _ r all 
Cllj^iJa jj .ajjLaw* UalSu jAao '^jjfl <i3ji-a Ajj\jj CiLjIAaJ iAY\a~ ui Ajjji jli c<jj|;j]| 4_=kjAa]| (j^aj^Vlj 
ajjaJI ^jjj AjjIja JJC- Cllj^ila IgJti-iJ LaJJJ lAg i : i)ftll ^jjfc !)lx!§ (j-Jc'l 4_Liij ^ji ajpaJI C _ S JJ La 4jji *iAJ <Jjlj<8 
a^jJI (j\ i(Jj ■ aSJI 4aa.M ■ aJI <JU> jl>^l ^Uxi L^lj 4_aiJ ^Jl Jjj^ajll jli Ia£Aj .XJa ^j^l jliLa ^ 

.j^jVI J& JcH\ a!M\ i%ll ^ lUsVI 

<jI=vjoi jjjSjjjoi — <UjIaL« ClUaa»<a Clili Clila jlk-a (j-a Uuaia rt~lc-jj jjli c^jJoaII ( ^c Jalilj Cllijla ^ lilLa lij 
4_C.j3.la c4_jIj_>jj ,\ t%t\\\ __ll____A j^C A_jjl_i. cl^ifL-u -llliijK <\ll <jI___-u (J-UJ '_>J^ ^-*J ^J-?"J -*>*J ^-J^a|>J-« 
C^jVI p>-SI ' '»'^"Q Ia£Aj .bUli. <JJ)JJ .^ Miftll Jiji plijjVI (jJI L*f!a JL=>-4 V .^plj-.V- a>i!a lilj^-aJ 
(jl Lajj .^-Jc-I (_>ajl jU„, i^n i aV Clll i aa n ^Luij-a - 4_2kjXa]| (j^aljS'^Lj UjIj. i%r. CLxixl) (_3JjJa (jX- 4_ijja3I jX 
jUiaJ^I (—11 o^-«J L^jls cjjISLj cISjjjJu i . I^AJj caLtaJl 1j3 /j-^ (JL? '"** a cr^ U' U' ""^1 -^J^ ^!^* l -^|>i^ 
4^. t1\jA tJ-ir 3 (J-*"" ^-^13-^1 J^" l *- 1 i) ^"'1 (J-" 4 (J^^"' 'I P^di •cs-^-'l es-^l ^-H^ 4-aJ«JI 4jti.Ljai t>> t\*)-\ «\ll J^Li. 
UqLj hjV. Ua id cAj^X-all (^i <J^lc- SjU) 4 J£S 4jU. ■ nil AjjouIU nilLiA jj£j IHAj .^jtaJall ^Ukj-aVI 

.^jillj JDtSlI j»a3 jaj ^(^Jcl ^Jl 
4 ^ i'Iija J^Li. (j-a (-jJajill (j-a aUajll lAjj c^JJjjI^JI jj Kill 4jfLijaL/l£j| Ajj^jll A h idi«\1I A-a^jall 6^A ^-i 
J J o j, 1 1) c (.JjjJail ,_£.1a]| i^j-Ic-J .s-lj-aC-j ftLao^/l 4_aJ^f. 1^ uAj jj Kill <jlaC jjli (liljj *-aj .^gjujjajl » U K i aV I 
4jli CaUajll j_ji grj-> iKII (j-a l^i. JjU^ll A-a j^lj •■^JJJJ ,*-« l^J ^p^l ?t .1 1 -njj cAj^.^lj^all ^ji o^L^I Jj Pjjll 

. 4 q uSoSj i i) (_J^1I (J^jVI Ja sj^4 j.'*'"''' ASjjla ^ajJ V 

i_gj^M Cilijla ftll Jj 4 hj't ftll 4_jjbjjill l^jllu -Jaia (j^J-1 j ft i K*i*i pjjll <jjj jl 4 "qj'q-s j 3r"^' ^ K ui ft JJxjj 
. Aj. i ajjfl aLaJ ?cj i r-i\ jl j^-aJ J^l Ix-jj jli iA •^')^\ X^.\j pjj Jj-JaJ LaAJstS . I ^ h i nj jjVn. t,*i jl t . 1 -^j ( ^_Hil 
A_^aJI j-Aj .(_uaj}il j-a /i-J^I *j-^ /g-H KJ g jj ^"^^^ ' a Sjji jl (S AAfl -ul)-!) ^-jj ' ^j LajIS a. 1 !^ ioft sjjoUJj 
Ajj^.^Lj^a o^ljj i^j-lc- '^-J^^ ■ i - J ^ a sj-ajII ^jJj pj-jll ."J^J (_j-^l Ajjlj-»i*il Cllj^iiall j-a <Luilui J o*A ■ " '(_S>^VI 
I^A "( ■ uaj i in" jl j^-aJ .lllla j^Jj • ?t 'i "> ft <J^H^-« 1 g '^J ls-^I ^^^ » all ajj^ i " 1 ^ J (»J^J ij^ 1 cr 3 ^-J^al^JI 

.cJa. J^l UJ^" jjj^\' (^-^J-* j^ - a^ 3 (_«- aC ' lD^- j-*) P_?^l 
A h i nljj IajIS 1 i K* J 1 $ i K* ; A-a cpjj LA^ ^ i^ift c^uuVI SJJJ^I ^aI mi ftll s^A ja (—a^/ 1 jj^SJ '<c^ auaJ J 
4 n 1 1) ft taUajll f.Laj| J£ ,_a jjj ^i.lj pjj ^-i jJJ«J > . 1.1"i*l J* i «^ll AjsJU a^ila jl .^JJ^a JJC. -iajJ^ Ja rrjm'l 

201 



LiJajl (jiiaJ ^jjJI cAjaLjaj dlV^Lui (JjiiaJ CjIjjjLIII sAA j-a S.la.lj <J£j . LgJ _>f^ (j-^ ^ Cll^)julj j-a ^^>Li 
p-jj pjjujJu tt. a. i in ta.lJ.la. CjLuj jjixjjj . (j^ajjUJ jl cLj.la. JJ*Jjl /g-Jl Lj-iiiali 4jt2IJ c,_gj.l]| ?c h i nTij . .Ijj-ail 
<_aJ L-lcl lili . t a Sja <i ^. m-\j liljLui ^jJj 4jjljJa]| Cllj^jiall LgjS (_5^3J c4_kj_ajJ«-a lIiV^Lxaj J^Aj p-jj . -IJ-la. 
(_gl jLi ^LSlc-^U hj mJ JJ-J-a lilLiA jj^J i a3 c 4_ii&.la *W^ 4_ju£ /a-3 -^J^ L^W* (j ^ ' " ?LP^ *- a ^ C-iaJj_iiul 

• (_£J^*\ e^-a 1 mi Tim Ijija. Lkj^j ^Ju) ClllJjK <\ll jl lilLa e,gjjj 
t C3 *-3. ' * ** " ' ^^ ' CJ "'"J 1 ' "J U^ "'"'"' ' " oUAi jU Luli (jl (j£-aJ 4jli clJ.la. (j-a s-ljilj jj Kill <— al (j^-al IJI 
j-a jji^ll jli "1.1a. Uj2 Ijj^ aSjVI laaJI t_J*i lil jUj .^ic-l 4aa.X-a ^ji ^Jl pjjll *JJ ^ifc c<J.i*-a]| ^i 
;tj-aj LaJjj . Ujj i Ki JjUaJ TTjLa. (*-£ CjLSjla <\1 ej)j-a*-a (J^»J^/ 1 (j_>^ ^3 • ' Vija^'i ojAi (j-a pjjjjoi (Jj i ^Uull 
jl .f.l£ill j-a La p_aJJ AJ-aJJjoi dlijjla «\ti (_J__)£- 1 jl <ajJ ^j elilS <Jj3 AjLjaal CliLajLcAll ,*-aa. ^jjfc aj^\\ 
jl (j^-aJ AjU 4<_£^a.l A_^aj3 i~«*-' lilj .pLj-jj liWiaLS UjUaj U > KjC jj^J 'La Ual£-a jl clc-LaJ tillLaJ LaJj 
jC. ("l-sjll ^jjfc (_jl C<-_ali^al ^jjj aJLcll aJjoiiJ ( _jic- lialcjlj Lui&^a <JxaJ l_j£j£ll ^jjc f. ^jjJu (_gl lilljA jj^J V 

.4-alj.ill Jajoij JaLaJ^I 
(-jll c4_j^ajjj]3 ,_j|j_ii*JI i.. uj «\U ^j^j mjlSJI <jjJajll iluj ia. ^—11 t^, tm*i (-JJjjI^JI jj Kill ^jj^l 6 -^ jl 
fj-ail ^-J^aj I-4-3 , ( a '4j^' ij- 4 S^b' "' r ' ^' '■'"'"' (j, SJJJ AjjoiLoiI t^ m^/l Clll ;Vq**u 4_usjjll j aJJ m «\ll <*jlla Ujj2 jjSJ 
(Jj-aJjoi c^-CUjojI ^1 i aJil (-3 j^li •^_4j^)JJ (-i j^ IjjJl i -W L j-a£ jj^J Ajls t.-i^ m^/l j-a ^^.Ij pjj ^j 4jLa (_J£ 
(_3 jiaJJ A_j^aj3 t Clijj I o ii i hV I A-Jjjj (3i>' :a (j-C- '*J-*iJ ^Uj jl j ^ftj Ia^Aj cpLijj^/l ^Jl (JAjt-ail ^—2 (JijjoJI 
?r J i Kl 1 1) CjJ^jt-aJI ^-3 i jj^ij c WJJ 34^' ij^y X? *Splj' l ''' r - j_>^ Aa.lj pjjl a^ila (JS jl c<ljLa-a ajji ^ijj .TO^I 
j i aa '1 LaJj LuU c^i.lj p-jj i^j-lc- LuLIAj (j£ I'it.iKj lilj .^p^li JJ^I AjaJL^a ^CajaJI <-_a^>LiJI ^gj ClllJjK <\ll 
• ?CAJj jl (_>aia-j ^j^jc cLpuljjavj <9Jalail ClllJuJ ^)JC UjuIAj UjjJttJ Ulj . li^axaS ^Jia. 
aiUul ,—3 jjiAA-ail Xlixallj aUajll jj mq*U ^ ^"1 cjj^jjjjjll .-< t-\r t\\ A 1 m'llL c4_*j|^ll j-Jjjl^ ^-i>^J jl 
j-Jjl ouajl ^-SJ jl 4_lJl£-al (jfc Uiajll aAfc j-a s^^oJ jjj*. mj jJjjI^J JJ.O'* ft " j- 4 (J'T*."! j^li •tcr L _A a i^l 
^jJc jLS-a fj\ ^ji c^jjjjjloll Jjjjl jA^ Ulla-9 [)jl jl Ja, ^jjj - dl^Lua.^/1 j^a AjjjJa <Lm1mi AjlgJ ^ic- L>^>*J 

.l£>Uaj ale V C^JtJfla »Uk>^iI <J>laJ V ' jijjl^ V ^J*J jl j^J 'tJi>^' jljlol 
jl (j^-aJ CllLjaaljjll (jljlji jl t_$\ cLiu A3 jj^J jl (J«Ti-\j oLaJI j-a La Ifcjj jb JilSjC V I La ^a. ^jjj Lu_)*J 
\_j\jjj2 jl£ lilj .A-Jj^/I jLaall 4jj|_aJic j-a J^a. jjJ (jlajJ^U jiaJI 4_£j|i Cllljjja. 4-ajKl<i i " 1 ■> 3 J A§ jj^J 
^—ll Ig m9'l (JjuA^J /j-ic- AjjvVJj m^l ^ m'l'jl sXA (_La*J jl IXa. ^-jtailall j-a jLS L-aJj3 H_llj_^a igJC (J^-JJ 
IjAajl jJ^il i jJ^jijJJil (jK*; (JjIj ?(_^acl (juaJ (-i Ljajl cJ-**^ jl pUaill >» J K i > aJ (JA j^ij .auajl CllL^ajA 
<Cj3Xa Lgjl (_gl tl^a. ;LuC JjKllI Clllil mi^*1 1 ill jjSJ ^/l <JJl£-aU CagJ CS -4 ^ J^ *^4^ J^ 4 L?^-^" 1 \ * " ij- 4 
(jC Aj*j Oa. ^gjj ^j^jows ^gjllil aJ K'TllI jl t gjtaJall »laJa >^iVI jl£ Ijj La J_aja. (jiliill ^j .Ojaaull jjjlji 

jx- Lm'1'1 aJ cJaLaJ^/l ja_iiu£-a i (jaj jjjjijfi .(-jI^JI ajJajjll oji jj^jLou I 1 Kjl aJfcj i(_£jjL2j\ * flJXJeJl Ciaj 

• AjtajJall jJJljS ^ji La AjjjJaJ jjia m<i Lu^/ j^J tAJ^^ti ^3£>ia 
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jl (j^-«J 4j-sajjj]| AjjIj, Mir, j-a Lu-ki jL c,_jLwj£ (jji^Jj^j ,_3 eLalulS CeLalxll (J<aJU '^*i»J La£ LaLaJ j 
jl j^-aJ A_JLj jj.aij*J jj^jjjjjil sYjJe jjli criJ^-jJail h mij 4jj-^ a 4jUx_iJa ajLul c4j<\*X ,_iJaj3 j-a L_ aJUJ 
liljLoi ,_Jc- ' g * "> "'"' t^'m ft CIiI&LvjI ,gi l^^jj i_i.j|j^,~ jj Kill 4jj&Ua3l AjjIjJaJI j«u ^ 4-9J3-J UaLaJI Ijq uS£j 
^jjljJic. S-J-^L IajJ (jl (j^-«J 4jls CjJLaJI ^ ^LJ UiUul LlLja LU .(JJJJaJ lajJa (_£.jUjj jjja. ^ (jjjJoll (J^»J 
t6ij„V*J f.ljjJal J-ta.1 > '< uu£j (j^Jj .a^AJall ,-S UajjJa jj i h <\l"i <i ciillij (JjjjJall 6-igJ ejij jj»^'ift cAjjJaA J}! > n'll 
<-al*-a cLa 4_9JjJaJ cl1ljI£ 4_ta.^L^a]| .i&LLa (_SJ^J ^-it-JoA (jl (jJajuAjij .ejL-ixaJl ,-JI A atJJJj VjAa .laJ jl 

Luja p-jj jj^j Ls^jc-j .Igj-Sj CjlSjIa Jl 4jJL> '^-jjjc- CijLuij tS^y '^jVIj c _ s -1*=- ^ (_gi jjUl ^(j^llS ccjjliaj 

(juLaS cLgJI Lj*j^a .jIJaj i~Ja^i aJ jl (j^-«J A_JL3 '^-JjiJS e.i-aC-1 jl jjlC-l jl ^AJ^I JJ^=^ <J-^ Cj> ajjJI j-a 
t jjj^aalll j-fl I ilia ^ alLtJI jjSjjoij tf.Uiu La j^ij 'sjJ& Clsjx JaJjjJI <— u .jjxJ .(jj' <a Jj jjc- L^/L AJJaJu aJ 
jl j^-«J La <J£ 4_j3 iaa.!>L lilliAj .JJ-a J">^"' (jjJI Ig.MiVi 4-aLtJI aLaJI (jl£jil A-a h_jjjC. Aa> ( _ S JJ lajlLa jfJj 

jj£JI jjSjjoij .<U£ <^ij jl JjLvjj i -jajuJ (_j^J Lu l^a*-a 4JLa^lj ajljillj pjJVI j-a jrljjL cliLjlaa jj£j 

. Igi^xJ La£ eLaJI Jj cJaaS eLaJI JjJ -IujJJ LajLa 
jj Kill jl o>^J .t-s"! fi j-^aLx-ail Lijjl£jj2j .4jjjjC. ajj i ^ij LijjSI OJ i r-i\ La jA I^A jl j-lJJ CA_aljll (—3 
4-Cj«\-^ rt jli c4_j£)*JI CllLa^k)ll j-a p£J-5l (j 1*3 •IhA^ ^MJ "'"' ^Ljjla ft (_3-^ sLaol ^^.S La 4_5JjJaJ L_lXa>j 
( —^& 'LjLj <§jI, mi"i ft jj^J jl /Jl UJ-«J •','* '" 'r-Llx 1 ^ U J '-^r ?vJJ^ r^ 3 cs 1 ^ ^^^' uj^ j 1 ^"' /c^l CjUjISji 
ijj ^ i// 4—L±j ^jjjMllI (J. mi1mi«\U 4 alia «\ll CjIJj majjl /j-^j . jj )oc-j p LsAj -^jj-a <jujj c jjsLoij <■ jjc-jAj 
,4jLj Laj c^J^-J La^joi aA^i.1 4ji.ljj — i—ulill aj^AJ V lllljjK <vl UJajC. l«j^. ^-Jlaol /jjj^ U-*»J «• CS^J U"' *°j 
-UjJall a . ■!■> II aj «\ . ajj 4 ilia ^ Jl^JiL Clllijla-a a Ac t a ui£j jj^l j-a l^*J JJ^^/I Clllfclajj^l ^j 4iaj jSjj 
(_g^j majjl J- 4 ^^! I^A <JS^aJL (J^xa-Aj jl (J. mi! mi oil ^^3 JJ^.^/1 Cll^aJI JjLa. . ji_^al LjJ^l C(_gjjiull auojaJL 
j-a (j^avLaJI i jt i ^>J ij~i • Lpl- 4 ^- 4 Lj^ _J jj^Jl i^c^ljj U^ ie^ t-lSljSjl CjJ^J ^-aJ-a3 ajLiaa. -^J^J (J^JJ^L 

.4alc jaj (_£.ill AjJajll (j^ajj^aio Lvaia. La UJjjJ lilliA jl a^3 
4 1 jja ^ CIiLj^jj cdiujLajjj u a ^ Ijjj cjjjJa JSuA (_gjj Luli t^, •»j;^'ll tojLuI Jjj> t '< aj ^ ^-3 uljao LI 
(j^ajl j-a /j-lc-l ^jl A^JJ (_5-^l CJjjj-aljj^ll liiLa J^JA 4juiuj t LJaaU 1 $ > 'r-i* J 4juiu j^ij c4a^.Lkj (_3J^Lu^a ^j 
caJjIjII ^^i diA J^ jj^J i 'i (J^- 3 .pjj-iaj-ail ^^i A <\\"\^ n JlSjil L^K Lpl LaLaJ ?t_Jaljll j-aj .AjjS^all <L&.jj]| 
^jjc c<JoA^ll (_5-lc- > " ) » n LjK <illa-a CIiLvjUoj lilLjA j_aSj i " (jAj ?-lJ^?. j-a JaJj_iill Ljj.j Lj LaLaJ 1 ql"^ fi 

?4aiAJ 4-ajoil P/gjui lilliA jj^J jl JLaia.1 ^*J j-a a£jll 
j-a pjj — AjjJaLj jJJlji j£- jjaJ-Aa*JI jjj2ljjj3jja1I t^j«\ mj jjAjI jjj2ljjjjj]| 4_ujXa i " ua J ' jiijl-^ L>^ 
jLuc^/l jLSj .JJ-a \^ Miq'i (s-Jjll XJjJ <JtJjJall jl (_j?.jjj LLai j, > o'<*'i~<aj|jJajlj Ajjujil olaaJl lSJJ^ UJ-^ 
Xafc ( ^ A \ V alfc ^jij .4jiajJall Ajia. jjjljij 4-ajia-a cAjxjjJa ULu^al p IjiVI jj^J jl j-« JJ V 4jl jA JjLojII 
La (jjiLoil /g-lc- pjij L^la J£ tc_ aU i «ol 'Utjjl i A\ oLaJl .■>_; i H «n (Jl 4<jjSjjoi jrjj^. t(-jo»Jjall t '<j'u^"ill ailc- 



152 Cy * 1 J^^' ^ ajj5j^ i Lji^u ^ jjA« iaj- A History of the Scienes. 
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Clihl i ,*><ullj c(till<\, m^/lj a— kj*.ljjllj t jj_jia3lj cl1)Lj.1j3I j <i i <ajj ) CliLjjUa])~.T maJJ UjaiLoil I <\j <i > Ki aj_jjcl 
l J^all <jjjjia£ L_)bljja> LjjS Lxj) 'UcUJollj i( Cjjm^llj ci_j£b*Jlj t CllbllajjaJlS 4jL*aLa-a]| CjbljjaJI j-ajJaJj) 
Lu3 jJjjl J UjV ' " La£ V i'ae-UaC 4-ajlil ^XjLus ^Lb 7*"Lta> j*-^ •(cs^ (J - * 4 ^^ c? C '^ u ^ <-W-*^ >» J -aJJ (_gj]| 
La^jli cl^jo»aJ £_£jLa3I i . 1 i aa jj J3J i o ft IjJj La^j^ j^lj ciijlklA ja> ,jl Icjsj I igjl^ Jjl /*-f" (j-^*ri ^^ c J*J 

. ( -3Uf3ajl jjjlill *3^J es^ 1 sj «\r. -Lijiiail Clil^jl mill jjjaA£jtj| LIS 
ijj <JfL^>ll (joiljil Loil£j«j| Cu hjIj c4jjjajc LJ£ dilLoiLilll dul£a . i_jjfLai jj^LSJI <_ aj^j jijjlj *-L> ij-i*jj 

jl£ Clllj i K»"l<lll jl \)£&J ./■ »J.ik1I » liuai r-t)l I (JjjJ-Ja (jC- P*-"^ 4/-Jl_JJuaC JJ*JJ jj>« £>Jj£J .t i ua 11 ajSI .-<J «\ i Kll 

jJaJ j i ^5 l_j\jjc.| La (jlcjjai c^jqj'i i r-in U ujm •>!! CjLxjja £U-*j <-ajla Lgjl£j c^j-A La£ jj-^J U' ' ■ ' ">J 
?lilj^ j-a Cllajla <\llj \jx*X±^ T^LL jL^ jj Kill (jl ^-SjJJ jjl ' . 1">J liLala . (jiajVI <Ljj£j-aJ <Jjill£ ^bjii Kj 
(jl a^£a '*bulc- AJalli»4 ajLuc-L jljJ (jl i -1AJ jj Kill Ajjlj ^gjtjJall f. U K > ^i*^ I jjc- e ( _ s -^ (_$l jL jlijc-^/l jj 

.AJajoiljll i JOjoU La AjjjJaJ AjliJI jl (_$l cJajLlI o^aui frbj^ ?ril£j JajLlI e^aJ 
jK»; jl .la. c _ g JJ JaJjia <J£ c _ s -3 Li=^j;iAlS 5J)*laJI JjjliaJI .-^j K'n ^^-ic- U>JJ-^ ^ \x*. <Jj3 4aJJjjWI jj 
(-3 ji£ll /j-J*-« ^J 1 ^ LT^^ ^J-" 3 ' ' J"** J '"" jj^j jl (a-jl JT LIl=a^J ^/ «J-ail j^lj . UjiajlLa] JJ-Ia Ij^j eLaltJI 
i . 1; mJ aJ jJ Ajlj c^UkJ (J^al-a ^^3 jj'i mil jjj^AJ ^LaJ Cllli^l i r-i «\1 4 aJJU jA jLuU^/lS Ijto ^ La Uoui jl a^3 
— Lulc.jjii.1 J£j j^ao LiA jj^J jl UOJal j^-al Lai i jjjJJ Kill L^Ia^.1 j-a ^^.Ij .lie Jalij a^iL /gjj^ p Lui 

.AjlLiJi Ljj£-alj Ajuj^ll LujLva 
jjj_ii*JI jjill j^i Ijj^JaJ ^^£1 C(j^aj^/I i " 1 -\"i ljJ)J Jj ilajl jjaJ^Ustll jjjaLjlj3jj-a]| i " 1 «\j aJ cxiljll ^jj 
jli t jjjou-ajj ^-SjIjj jj"i^'ij|j j2Jl (—ui c&* (jyJjJaill jjj^jljjjil J-afc ,_JC- Lj-aJfcl |j|j . I Jji«J JJ^I U^"'.' 
Clilj, i KLj Jj (4 i^i file. AjjIc. CjLi.laS jl aJ^/I Ar i ^ij =J jj Kill jl ^—9 jj!jL>j jj2jj*»a]| jjjjjjjll eVyfc 

jjj2ljJjjj jjij jl (-jJjlLall jit- j-a 4jli c^jiLlai J^Jt-a ^k lilliAj liA Lil£ LSj Lj^.1 ^ i^ IjIj .'eja*-a 4-aiail 
LgJ-a Jil aJfc :<AjLwall 4jjjjjill ^-11 jjjjl ujjjjl f.Lai*JI j-a jjr\ll JJaJJ taS 4-ajL^all Ajjjjjljil ^jl jjjJaJJ 
jljjj 4-ajoil ,_iLbjjJ ^-SljJjJJ j-lc-l i \ ^ ^ V > <J i <-i ^ J^Jt-ail slcj jJAajJl jjjlj2 UJ^ J-aJJ^ ^jj .LsljIjjjjI 
. -^jJjjJI aJuJI ^j sj^J (_Jjll aliajll jfc 4jjoiLail ajj i ^11 ^j\jowi (J*U tgJUjJajl f. Xk r> i ^l*^ I jl 4ji.jjj^aJ jjjjji. 
^—3 y ^\ cAjJJjJa lilljA (JuJ-lj .<-a^Lk. 4_jjaaj LAjLli.l jjVaj V ' LiaLjJj-ajj£ll CllljjKl^ i jj Kill 4j^laJ jl 
clcj2kj j-aaj jl I \ilr.j l* '1 i <^>ll u-*l£ ailfc I 'i^ljJ ^^^? j- 4 ^J^J -^i)- 1 ^' ""-^ ajLc-^/ tljjJ mlj^j Lu^/Li. 
i . IJ mil -iaJJ-1 'aj-i)*^' '^-S^ ^- £ t)^ 4 JJ mioJJ 4_LjJa 4±jai!Xjai pj i K*i /c-^' Lii-aj| jl . JJ>j > '» J^ A_j^a3 JLaS'V 
La t— Sjjti t_ SjS j^lj 't3^^ ^ cs^' 'Hi^*- 4 UJ^ U' (J-*-*^ 'O '""' L^ (J^aj^aallj . jcjil i ■ i'^tj (_2^l — 4jsjjj]|j 

?2*K**.~ cjjl£ IJI 

4_ul^l ajjJull ( _ r a .CllLliaJI saA j-a |j.lc. (jj-^j L - ^-HJJ <*-*?■ i (j ) *JJ"^ » U K i ^i^/ 1 ejj La 4_jL£ ( _ r a 



153 i 1 -^* -Ss-^j^ 1 ^j^ 1 J>=- ij^ _h^Vi ljjSII (j-x (jlijl- On Growth and Form -J D'Arcy Thompson j 'The Strategy of the 
Genes J C. H. Waddington . 

154 J ^jj 1 ^ 1 u ^ ' ^ 1 ^- Robet Wesson -4^ <> ^ v o- 3 l^ Beyond Natural Selection . 
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-Lj_^a3I CliLJIjj^. J; lauj . i_jjJuI ,—3 (jLS-4 <J-£ ls^J LPS' 1 '"JJ^ J^ J**T *" ' " (JW^ cs-^J t L£j"> "'" (3 *IX3 

LaS ' j^J • jjL*"^lj SJj^j' f^-^i JJ Klllj -l-^ J^Lj clil <Jj3 La£ »al» \-\\\ Q$ ClslcjAa-a ^ bjaau lg ■ "ryij 
j\j hll-i'lfi ?CJa J jl j^-4J <JLa t jj*\ i null 4J">ji£ 4JJC. ._£ JajA^ail (jilc-j .lilta (j-a V>iJ illl^a* Ijl . jjjoj jojj 
jl U^ t jjjhll j^ .iajj pjj ,-ij . ?. 1^*11 (jc- Lrso s_fijJaJ ^-SA LjajCj ^jJa jiTn'n (Jill CJuljjaJl JjI jjHuI 
JUL 4iil3j *-4j .JAjU uaj =\ * LSI A-aaJ JJJO*' J ■ J-i'lV I frlS^ill JiJaiG Ljjtjj jV CJjjJaJ (jLJI "i)^! jjSill 
i— li-a. ^Jj Mj-4 JJI L$J"V . UjU„, ■ <-* jjIa! ajj jjUI *l£j_»3i3l J Jaij jjjl-.ll j-4 j^kl p-jj ^ tliUVI jj 

. (jjixll ^j djlujaLJI 

(Jjxjoi /j-i*2 . j^jIajjjI n 1 1) jl n-^V Lg-al^iijail j *N<\; ClsljJiJ j_c jj Ja jj t jjj^j1j<Jj£1lS t jj jSjSjJI (jl 

s-l^jtll 'ej.lJ JJJ AJLilc. lilliA Clul£ lil La 5ij*-4] Jaj-aj-all j-« A ajja fl 4jjjU Ifrljjl J-J-lj jl <J-aB j^-4J cjlj-all 

liluAj UA jjji^SjJl L*JUuLa> jli '/ji^ *Uail ^-JJUJ jc- 43i)^" jj"'^> .U jJ^I t jjjjj\ul Auii'uu j^ij .A-cvau3lj 

-s,li . ^.11 j_«j jj ujjjjl jl~gcjLS jjjjUjuo j_uo i"i ua i_jLj£ jl »IjjjJI (Jj-l^ *Ll9" ■"' J' ' ji>^' J^- ■ "^ 4_*ja* 

. jjja. jb ^ji (S c-\\irt\\ J^xaII iajaA jl plaJj"V 
.JLacVI «j>. ^Jj USSjjI lilj ijjjUUll jjll cjj^« i-^^ ^aaaa<9 J^j jVj-^l jl (JjVl AaJu^jJI (j Jc jsj 
Clll^jljJI Jt-^j hi lieu ^jJc-I jJ : ,_s-^ ^*^ ■^-a-iSj (_5^JI jJjo»£lll jj^J jl j^-4Jj .ClLiJaikJl A3 4_i^ajjjll jaj *>A 
(j'l^J I-*-* ca^jUll jUjoiI *i^j ^jjj^jall ^jJaUla.^1 jnW a (_g^«Jj (_$^illl aiuJajll aC-Jj li&j c<iK jjSI 4ajLUll 
jVjAll IgaS JafA CjVIa -^JJ ^J^> ■ aJI j-4 <LLoi jlic-l j£- «j-4ll i ■ I ~> n jl jS-4J j^j .^jiLj^/l ^1 1 aJflV I 
Clll^jljJI j_j£j L4AJC. y^'qh'l^ll (JjiLoiVI 1-43 .4_i^ajja]| I^j2 Clixijjl liijj *-aj t jjll cJ^^ ,^4J^ Q ^^ '' " (Jj 
1—1, a "i-^j cl_l«j (j^a-ajl j^/jXll jj-^J L4XJC.J t4j id^Ijj a\J\^. 4_jSjj-4^I C1iI£j_lu1I ^ L*J .Li4J i^j-icl -^—JJIjIaSI 
^-Jl (Jj 1 ^jll X*j t ^ H H V alx- ^—3 . A j'q)->'irt 4_j^a3 i . 1 *jj jl >ijKi mj hj mj ~i (S > .' J • (jj-^l (j-4 jj^jLjoJI 
^J£. ^—ll AaJjj;, 1 1) <\ll dlfuij c'aj-a (JjV bj* ' <a s_aajj Clijjjll jAj l1i^/^*»u CIiIaj LaAifcj cAJjoi jjjjifc CliLjaikJx 
(JjU-4 j^/j^il JjXluII Jaja^JI c,_gjji.l ej^4j (aivjJaill s_ajLi«<i ajLLill i_»A^Jl jl*_iail p lijjl L^j3 Laj co-4lj*JI j-a 
C(Jj2 (_g^ j-4 (j-J-il (Jl /— Ja> ClljJaaajlj AjS^a ajj 1 r-i\ ^-p^ a^jlill Cll^/^ji.11 i " 1 ■> -^ jj cx-uLoil a^fc ^JiJj . jjJI 
Cll_iJaikj|j JLasiII CllLa>jj_iaU jx- IBM a£j_ij Clialfclj .Ajilijjl i—jAxll J_i-ialjj 4_Ljj& J_L^alj j^j^JI j^Jj 
jV ?IJLal .a^joiVI plijl Cll^UaJI s^A i Jjnnm cUllc. JlaJI ^A L4S j^J .TtjJalj t£ iJala]| (j^Loi^lj .Ig.og.ml 
SjLa, Ciaj i^-il 4£jJill jV jjj ojj 1 1) t\\\ x -\ iTnj AjjjoJI jUa.VI "4_i-4Al j-4 '"'''»" A2 ClulS clil Jj3 L4S CjjjjoJI 
aJ\ 4^ajJ ^Jl cjl£s^l <£jji ^i lOA jjj£ ^jSj ^l . i_l jJajJa!>U ija. a^ Cjjjila lillaA .4il£ll jJaik jlAj 

.i"0^.j f-fc^i (GX li}3^ J J ' 111*1 sjaII ^ao jl Ajjg mj j^-4J 
jj Kill <JjJaJ jl (_gl c<£jia Clllili. ,_2 (jilijlu jjJJJ-4 I 1 *-»jl jjjjjjjl^jl ju gHaJ j-4 lilliA L4JD jlS 
Aj| AJji. cjLWJ •SyaJl -\^ i^jJc- jj^ 1 j^-""! ^ilijl (^4 ?tlk^Vl <— SJ^*"i ^-a t?rli ^i*^ I elL : j >aaJl ^Jc- J-4i«j 
jl cs - ^" cS>^ lM^ tlH- - Ij "^ jjj !>*5jMJ jl ' .' ">J ^-jji '■^rHJJJ^ L - 'W^^ jj iilj .-<(; u*aJI f.L-4l*JI l^j L4XJC 
jl Ulc- j£-ajj .CiSU ^jJI lillj j-4 glu^Vl bUi ^A calrsJI Aj3 ^Jc AjSL l^jj^jou ^1 cijA'VI JH^Vl 

205 



*-a L$la TtL^a^l *-a ^jl 4lMx. ^ifc oLaJI JJ2 tj Jc. CluiL ^jll ClilajK <\\Ij l1£1& ^all ClilJjK <\tl jl IjLiufL 

. l_j_oa1j ^Ij i iir. ?T^kjU 

<fc ^jjjljjl jXi'll j_a 1.1^ JJJMJ 4jjjIj]| 4tji)->1| jL jj">*X a iJJja jx jxjI ja> ,JI jjjjjjill ^^jJa-aJ 
4_j3 <J-a£l (_£aJI ^^jJjjJI aUaill sjalJ jj i ujjj lajJa lilliA jl jjjifoaua .4jjJojit 4jjj i ajgjl ajjill t '<■> i >>\ O^JP 
alfl (j _j]| jiaJI «L£l3JI Clllcj aa n\\ CJj^Jalj .<Lia-a <_La. 11a j>^J jl jl ( _ s jli_Sl ajJaJJilLj ^ KJjJaJl »Ula i^VI 
( CllU^ 3J i ill ,_2 UjUJj |g iiiq'l LllljjjaJl aJaJJ (jl (j^-«J t ij£ ,-IaJjj 4 JjlSuJj 4 J^J>4j ' jL»3j£ j- 4 LP '^"unjjAj 

^—jjl j ^fn t 8 J^ LjUJjSj (JjlJ j_ie ^LxaJaJl i_JjLao (j^ajjuj . jjjjjj. uiC- f.UJa_^alj ^>J*J j-a 6J&I ua jjj 

c jiiSLaJI UK ^^ij . jjjjljj ejJij-aJI Jail jjj <_£>a>l ej-a cClslxajA (^ ig miu aliTi (jl lg mq'i\ "Ujt,<\\I CliljjjaJI 

"111 jjSI 4jaj]Lail ?r jLaJil (j>r>; jl LaJjj .a.li*-a]| A-aJaJ^/l 4_xjjJa i . n mJ <_La.ljJI j-a I ulij aUaill jl jAjj 

.AJJjjJaSI oj$j LioJ LiaJl lSJ^' <— a^UJI ^i l&jaj 
4 «\«\ i <-\<\ Lgjl ,4jj_iiull jJJul (s-A (jJl-iJl .-\\ hi'm -ajJj Ij-lao jl jjlj'-^ jJjjAjI lilHj^/ J-Jaa-all (JLLail jl 

<JI 4_jI j-a (J-j^aSl jj_^all (Jjti i^j-ic- Sj^LiSI Lpjio uj tjjj t"iN 4_LII]| 1 gjjajjjj Igjl ij*j Jjja. ?-^[) (J^ uij 

(_g.'l q*n<\l (_gf.|^jj |jJl& jl . jj Kill c.Lja*JI Clil_2k^*jll j-u CJjjJaii jj^J jl j ^^J ^/ .IjMjIIj jj_«Jl — jjj-^oj 
(—ic jlA^jS <2Aj a^jXall (_£jjL*)}\ g.1 i ^ir.^/lj jJJtJl j n» J '/j-yJ >"j cjjic- j-aull jj^ll /<JjA V jl^ • jiij'-^ 
j_^*ll jl 4jjt i ^>; JjL ^^£1 (3^W U^^' (j-* Cii^S U' cs4! <L>-^' J"^-^ ^ 'CS>^' i>* 'tj^j , cr^- i c3^^ 
^—3 J-OJ^- 4 L?- 2 LHiAi?" LW-Lh ^^^ *— *^ 'tlHjJ'^ ls~^ ' U^!>"' r ' »'^" ' a 'J JJ>J j-« •— Sj-J^a CJ^ "'.' CjLjuoj 
^gjj dlJl ^1 jxj^sJI 4JJUI t-JjUall jJjXs JjVriU .4-4^ ^>jj <_£;lia JAC- ^Jl jJaJ LaK 4_j| JU t^ljlm 

.4ii.l^jai CliaAjl ,-111 jljjaJI 4j3j jj i >i^"i 

.A_jailj]| ( _aLjJjjaJI j^pl f (S ^"' lt^ ^Miiih Jr^- 4-lal Uj UJ*-4^I ju <— SjiLall ^Xalu jjjjjjjlxll c__]\_^.l 

<J-ALi IAJJJ-4J jKaJ ^l£JL t Clll ^ t\\ ^a-a LaA cCluAaJI aJ*JI aLtaJ jja^jJI ^Xallj c<U^alaJI llJl_axa. jb jjajufl 
A ALj\ oAjaLj Clllijlawu pjJI aiLstll (^ J^ao .^/jit-a jjjljjjai i-j-l^p jl .ajKl mj ij^ic. t jjA^il 4_ialaJI ajtLajll 
jl (J|j La all ?r, <v, i in cXa^l Aju^aJ <^a. j-a 4_jja>a«a]| 4jt2jll sAAj .<jjIaj jJ-»S <_La*j ?.jjJail AjoiLoja. 4jtlj CllD 
AjSj uj J*\ ujj ^^£1 Cj^AJl sjjJail 4_uiLo»aj| u^LaJI s^A j-a Clllc-j <\-^ ^ jl jj i aJOJj .^jjJall 4^1 4_u»aJ 4-a.jJ 

c^p^li jKI tAJLuiAJjoi jjiajll jU c^au-saJI jl^-aJI ^ji hjuntl ^jJ^jJaJI t aV u£ «\\| I^Jj -(eJjVI ^jjJastJ-aJI Aifc 

jl ^—11 ?.jjJail 4_joiLo»aj| L£XaJI s-i^J ^Jl UjIj., iV. J^jAj jl (j^ajuiilj .<-aU 'ij)j_^aJ LgaiJaj (_5^Jj lH x ' ta-J' 
.4_jALao^/l j inVn ?t, <\. > ujj jj,„rU 4_jLaaJI j_^ Ujj ^ ^ \jXS ^)2j-J jl j ^^J IXA jl_3 '-AaJS A ja JJ *i ?t j i ^i"i 
jl AjJaJjoU Jj cLg-aLal La jlS-a ^-3 ^jjJail jLS IjI La t— Sjju jl Jais <_>«J-i ,» J h"l i in cajiJall sa^J tClllajK «\llj 
^-la. (_£J^a.l ClllJjK ^ j-a A-joijI (JjuoJ /Jc- Vg. > »iq"i jjiiJ t_a_ojoi tf.liul Ajjilall o}^' 6a ^ ' ■ '.' l '"JJ "(jT* tlW •— ^)*J 
Jjtao jl t LliLajia«aJI saJ^ (J^aJU jjj t /gJlj. ujC- j-ytal j-^-aJ t jVlj •-^•jJS 4 ja n <^ Ljjfcl (_3 laJI .t !->■» n i A \ n<\j 
Lg^jjjj A^)jll j-a 4jj_^aJ ajja. ^)jjS'VI A_jC^)all 4_e_aAa«a]| 6JJ^ i . la m'l jl jK-aJ la^Aj i-AjJS (_3-aC-l ^—ajjll 
( Ji& niLuljj Ij£Aj tf.Ljac.^/1 ?.^A jjj (^ac-I La> ''"' ' . 'J 1 "J jl LJojI ^-jl^ojic jjili j^-«J 'LO 3 '' *>*J ■ jplSjJ 
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4,1. ml m jl '|>j*j jl u-jajjj '(jVlj •3-^ aC- l>"^ P^ C5- 3 frj ' ^ 4_joiLa»^. L£>la. ciili diLijlk-a LuxS ?&j ■ ^j 

jj£l I ft"' i ■*■ j|.ijj 'ejjj\j I n *A uJ-ki JjjjJajJ /j^ll 4 -s"iqll jijjjai .Ijoje c^^Jc-^/l j^s (JjA£3I J3J * aJ <--U1uj cl_ijj*j 

Jjji <_aliJo f.lLc. <_LjfLlj ^gjj ^gjl (_£lJI ^gjlj MiT.ll jaiall J <\t,j i ii c-UajAll oi& ^ji . jj£I Ajjj^sj ela. (_$l c jj£U 

\jJaC. jL^a. (JS "'"' (J' 1 1 Kj) (_g>a.l L - J W* J lS-^J^J • AjoiIc. <JjfLij (Jj^ua (c^- Pj^' f-^J J' JJ* ■ ^H ' . JlSuJl 

jj i aaj (—11 (_£>a.l L - J iH* J lS^JJ-^J -a. 1 ! j*;!) Clilil. > n<%i) <J-a.l <j-a 4 i.H.i) Sj^ ^H^ii <_s-^ UH L3J !"•> all ?c ft > "J 

. eji ^il) (j-a 4 aHa ^ ill UjJ i ii *i ,-i <Jyuu (jl ClilijK M re. «\ i aj Lus c4aajii3l 

ei& AjtjLs t: _& ^la (Ci ^Jj Ui .Ajj^LuII jaj CaLka 4j^sa Lgjj . jj > aijJI ligJ Ki 1 ".' °;°^ J^^ W^> *^^a 

jj^VI 4_UJjjllJI ,^ajLj j-a la.lj l^jJajfc La£j . (_£jjll 4_JC.^/Lul Clijlg-ailj A-aJjaiAjl Jjjj ,J&- ^aMJ& i4 > r-iVi) 
jjJajlli .LaLaJ 4_*jLa (JJ-*-^ 4_j^a2 jliJ 'i ( _ g _«aC.VI tlllcLuoll AjL^a' 4_jL£ ( _^2 t j\j£j|j -jUuJj jjfc c<la.Lwa2 
. 4 qjq H AaLJaai L^La <J> »19j ,_j3I AjIjJjjJI <ja.j^a]| (japLa <_pla. jjjc- A-l^a jaj i . )Jjaj 
i " 1 i *nl LgJjfH cjjjjja. jJJJ -^ 'lH^J^J^' U^ 3 V **- S&J' 1 ' ""' 'LkjLja.^/ 4 L i iij jjJ t CllUjJa^all slA (j^Jj 
jl 4(j;lC- i^j-il C?^^ CS"^' ^J » «3^*J1 Cll|jijall (jli C«_jalljll ^.aLjJjjaJI (jxjlu ?J-<UI ^ i<iill ji LS^J •'•^ ^ J «> » - 
j-a Xsul ^j AjSjS Mill < jr i£ tjl tj^y 'tlW-*^' ^^ cs-3 ^ A'°^ UJ^ tr^ '-^ ^^ "^ J-^-fJ pL«J jl '^_jJS 
(J^j . jjJajll !_gjjiw<i ^-3 e.JU.^T- Cll|^»<i Jj caA^.lj 'a_ya (J^ui L^AUa CJj_jJaLJ (jjjistll (jl «i_)a1| ai*J LsAic t jLaJ^M 
pjJI jx- jja^aa-u l^l^il Ij, i nji >-gJI Ij^Vn ml (jjUaLjJjaJl jl ^a> ^—11 n_u£jall i"n^. (j»a l^i. 4 alia n Aa m'i 
jjjujl j-a ^>J^I (^3 <liLowi ajj i aJ jJJtJI CJjjJaj" .4_i2^Xc- V 4jj_jJaJ i_jjLao (jj o^jia 4aaLoi jJJU (_gj|^Jall 
4_ua*J| s^A uj^. ^a> ^*Jl |_JI uj3 us UJji lilliA ju liil^ i^c^J^ 'p'J^'j" •Uii^J^ U^ "cj_yajll euJl <1-Ajoi 

1.1a. 4-Jj2 AjLjaal ftJ-4J »J i «ajl <— al ujj£li ".JafjJalLj Cilia. La lilli 1 1 ■> i L" 'Jjij (jl tJ-^S L«jL-a 1 J^J^"' (jj 
4-C.j«\-^ ft j_a la.lj jA jjj^ja. (j^ij . 1^-aJa^jJaJj I^tj-^ ujj l . 1-^j sUvj^/I lill^ ^^3 U^-«J Cjl^ila 4jl jl la. (Jl 
^—jjll jiiti jl LjJjaj jAjJaJ Lja-jljujll ^—2 .■>) li'fi [5^Uu lilLiA jl jjlijsu jJl-il jJja.jJj;rul j-a ajjir i ^i 
"tj^all (^i jjj^AaJlj prlj-a^l Ujjjj LaS" U!ijJ ?r ^LaJ (Jj cAjjUa Cj^ljaJ Uj|_4jic La£|jj Cli nj I jjC-^/li . (J£ ujJJ i h 
* ca ^ "'-^^ aUaJ ^-2 i—l^lja. ^_A sbjafc^/l j-a LAjjC-j jjfc^/l cjjSI /j-lSJ Jj;*\i ijl . jjj^ja. JJJ*J Min 
(_j3 jj Kill 4-llao ClljUoj (_Ljjj ClljLla (_pljjl 4_j3 '"'»"' (_$ill ?tL-aVI Ig "i«>H Sjjj-o < _ 5 _SJ UlJJU llAj 
jjAJJiall j-a VlJj .Ljalja.1 jvllSI ?t j i aJ ^^l lg_iLall LulS Iij LjajAC- (Jil SjUl i hV I jlfj .<JJ*-a CjLaUvjI 
lao ^jjll 4aLll jj cJILj . jlaj-a L_Jjal ^jjc Y5JJ jrja.Hll 'a^la. <__aljaj| ^jjfc jjljJJ ^glj (J^JOJ ta^-al^SI ^jifc 
t p- Lail (Jl Lgaaja.ll 'aj&j /j-jJ /a 9$J jl H_llaj| (j^aj^a. (j\a.|j j>^J (j^aiaj-a ,_ll (5J^J jlaCus (a-JC 



iSJ 



,_gjja.l (j^al^a.1 (Jj-aJ jl j£-aJj .La 4_uj jl Lufcl jj^J /jJI djl'ij-sll j-a 4ilJ^a 4£j^a«aJ 4i3jiall A Kg 'ill /jAj 
^jjJai] (jxiaiLoa. jjjjJafc ^u-a CllLj; i »r»ll dDL i aJ ^—11 (51^ W^ 3 Lj-aC- jl i— LJLaJl ^JLu (_3-^LjS CllLajLa 
lij^ajJ jl A_LaJ 4_jI ^jJfc ajq"i i h ft (_5-ifJ jl ^-J^ L>^y ^ '1^-* OWA^Is (J^-^ \ "'" (j-^C- •fU^-^l <_s-\! U^y 
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lilj .f-lill jaj ' _ ' ^"' <_ajjai LpU 4i-_iilaJI Q^aj*- <J^.ta (JjSj La.Ai*2 .eJjAa-a IgjjjLvka .sLvjI ^cl ^ji Luljiic. 
,_2 4jiajJa Igjl .,_g_^i.l £—Jujj jj^c- bl^ J<S Ki jl U£)iJ ji*i a ft 1) j-a 4_jii tf.Uiu La J-iij jjKill Aalac LJJJ^ 

pjj (J^j . IgjlllJ j£- ilia fi <_S>^' ' " *J •* U-i^ j- 4 .ijJa-iJalj 6j.mU.mi cujjj La£ c.i_^La pjj ~lg mft (jl 1 1 ■> J H 
jLuij-a c4.2kj.lail A j'ij-s ftll A_j^a|^2l jj.1j_ui p ljj^/l .1^.1 . jjjft*i mu 'aj_liia lillljawi /j-ic- 4_ij|j*3l A_Lij ,_3 jj-^i 
<_J£ (jl j-lJJj . J)\j ft*i i n U .ig-iLail 'aj-li-a clgj^ajSI JJ-iJ <_£>^' «*[jj' (j-HJ • & JjAxoJI Jjiallail <-_al uu£ > nV CllLoja^a 
. i_jj|jaj| ajjj^aj Uiajl l.i& ^jj^u (j-^-*^ ^**iJJ "tiL^ . J' ^Lr 3 ^ ,*-mU LaUaJ jl *-a c ( _jJaj2 jjS j i a e/g-" 1 
jl jjS-aJ .^jajljoJI p- Ijj^/I (J£ uJJ (_A LAjXjajaj ,_3 4jj*_^a 4_ujjjI.a3I C \,*\ -\j ^-.Hil jAjJall j_a e.li.lj jl 
<— ij£ j^Jj c4^jLaij La pjj Uaj3j2jj>s JJJ»*i cc-^- - W'dJ - ^ tJ ^ CjljiuaJI j-a 4,1, ml m j aJO * h t ifi jj> ajj 
4_2«jj L_liljA (_gjji.^l s-LjaC^/lj jJJtil Cijl£ Ijj ?jjLL ^jjj as-Uafc j-a <Jjia]— ej_ufl3l tlijjiSlI (A Sju jJfc ajJL 
4_iA^JI |_gjjjows iil_^aaJ . <_LA£ (-JOJ aliaJ CllLvslip ,-i i_J.ilja> jjflj LaJj 1 S 11a ^ lejj jU t LllUjJaaiail Llilxalip 
jjSjjoi Lgj-a <ji£j . jLa»J^/lj ijij ^3u2j cUaJaSj cLpl£j c4ju.i Clll i KqViftll 4j2 JlLaJ llgoLa (J^ajgJj /Jc-I /Jl 

. jjj.ija> I g J ft mj "tAjaJjuj p IjJl" - aUajll I^A (-i UiAjJa 
aA\, «\„ iTill LSjJ-al ?t J i aJ 1 1) /j-lil <JJ-kiall T-ljJ^/l (_gjLall t '< ■Njll (_L-^a3 LaXJC c<Xjoi jj-Aa jiLoij (jn ft-s (JjiS 
LaA 1.1^.1 i " la J i ^ili t jjjlSjj i o ft UjjiaJ t (j£c-j ft> ft (g-il p-lJI 'ajLa. Cf.|^alU ajjoiS-a CliLJjK ft i"u i ^q'il cU]|jljailj 
Clil_ij|^aJI (j^ij '6>JJ^ ls^ , J'^ -4 j' jaJja ft jUCj ft^> ft llj •A\t\) mi ft Cliuj^j (_gj^i.^l i " la J i ^ilj A_ij|^. CliUljj^. 
jl AjSuIu fj-ail j£-aJj . jl^aillj c <_LaJJI ClOl£lj tjj^aj^l ^_olij n_Jti.Uja»llj t hhqllj n_JU^ll j-a UvjojJ jajJojj 
.<XJLaia ClllajK ft ??JJJ 4JjLaia CjljOJ (—3 4JjLaia Clll iia ft~(_gjljlLa]| jj Kill lA^J AAjj^a 4ajjjjl^ CLlV)j i iiq*i *SLi 
ulsj 1^ i nq'i i_iilj_aJI jL£j Lj^jjcI lij J '^1 J- 3 ^ cs-^" J^b-^' p-^ 2 j ^ftj t jjJj j'ijH 4j_jou1Lj c j_£lj 
jj^aljail dl^/Li. (-3 4 jtjili 'ijjj-aJ <xaUJ^ll Clllc-jft-^ ft II «_£} LaJjj . (_gjj Kill 3^^' LS" 3 LfcAv* 1 ^^ jiic-jft^ ftll 
joj 4Ja£)jill ^-Jl ^Jtil Jjilu jjjjjiill rM^jj .(-jtajJall g. li h i ^i^/ 1 A—a 4 hj mJ <2^lc. |_«-ic- 1—11x^1^/ A m ft 
!(; ioq'i <-al*JI Jl£ji^l jilj t^ iJla ft (Jjj^alijil jjSJ jl j^-«J . -iij^ Cy^i '- a - 4 J^^ JtiLaJ JJ^I ail*Jl 

. #■(— w <_AJ ^glt-a ^ajj UJ^J ,_s^ iJ* jj^'ln) cJaLaJ^/l jSjiuS-a t j^Jj 

aJiLJ nij c^-aLjJjJJ aUaJ sjjJIJ pC--lJ (_$-lil Jj Kill <_gj^a«a 4jsljj jl L_l^lj^Jl j^-«J ' a J^ jLifljS *gij (^Si 
t j*\ iinni'i^a jLui ,^^3 cljjjjijll£ 4jt»aU> ^jj UlUa 4ij^ajjj .ClllfLuill CllLj-aljj^ <joi|j^1 i—ljjoiLi. ?r iLaJ CljjIjiLai 
ca^A^-a JajjjJu JJa ^^i 4_j| t a ujj£l c JjjJa Cllijj ^jitlijai ^jjj ^Lj jl <J-^ c^^-^aLall j_>^l CjUjjlui a Ihft ^ 
j fit '1 jl jiLaJj .Ajjljjic ajj i <*t\ L*-a LgJajj^. Cjjja lil ( Ji& CjjiAXa Ja (Jl <-aJala <ijjJaJ CllKufill lilLuaui 
jl 4_lii. (JaIj Jx-Ujj CllLiti. Cll£j ifi jl b^ q*i i iil <JfLi2J ^^SJ Jx-Ujj ^jjlll CllLjj^aJI j_a Cll£j ifi^ gr i'i\l sXA 



Slim 



5 ^^ gr* ^j>^>>« o'-^j 5 J-«c- The Origin of Order ^j 'Artificial Life -1 Levy ^j 'Complexity -1 Waldrop i^-ij « 
Complexity J Lewin. 

208 



i4 nt rt (j^ajL^xi. (_£JJJ CliK ; nil I oJlA Cluslj Ls 4_j| (jLo3j£ t a nn^lj . IxJastia <JfL£J <_j^ (Jc-Ujj ^£>Li. '"'^.' *' 

i"i,W**ri u£ f.ljjoij . (_gj La 1) jK'llI jjtl -> g q A 4Jjla«<i (j-a Icj^a. sjUjcLj (jj"> all 4JaJjo»j jr jLaJ -»j<\ i aJj IjJj 
<ja»ij JjajLoulUlc. 'ajlc. (_gj*i'^*i La Jji Lj^a (jl <_ajjtj (ja*ia cAjj-iiull CliLulflll jl t Cljj uia II jl cClitjliill (j£. 

(jfLaJj C(JJ^> )**•** LS^'J^- (j- 4 ,>">^' a -^ C ' 3^*J^' '^* *— ^HJJ •^■■"^'' (a '*.]"> " 3^J^' <-£' " V*J, (j- 4 

(j£-«j (jl£ t 'ij'sq caJjLux Clil )j^ *) liljJLAJ Cjjl£ jl (j^J • J^' ^HJLW j' ^ SJJa ^ LaJJJ^ ^"^' (H 3 ^ (J* 4 *** <J^ 
J£ ^ ?iilJljJ la&fcj cAaclla 1£>U£ l$jJa*Jj c4jc.Lj \p^S l$jJa*Jj cAjjK l£U£ Ja*j jl UMiJI <>a*j] 
<— fijjtj .^-tlix ^ » » » » » 4_a3 1 j'lj - ^ jJUJ U .)"*>"''' (J' ^* ' ■ "Hi? '^ "J 1 ""'' (jj-^ ^ 'ij» *i Cjuja. Jaa2 c^ali. (j-« Ja-aJ 

( \| L-a ^Jjjlaj CJcjjj l^ia -A^ (jli tl^J^Jto 4_°ulj IgJJjAaj 1 frJJjl U-X^ .-» mVl*ij c4 VqU 4 i "->j j <jii. .-» mjjj 

.Lgi)*J 4 j'qj i n_^a 4»W 4jjjj 
Ijjojjja t (jlajojj^all jljjjjaJI (jUaLjljjjll JgJal t \ HI ^ alt * Ihfi ^k ??tjjUa1I <_aj*j ^jjll AjL-a^/l ^^A (JjI 
.(_gjji.l CliLita. <_aijjj (J*. i**)*i lIiujjjjj liluA t Clil *ua 1) 3^J^ c^ "— J H^X>r' <j^ 'U' cijj^-a ^l^j S-'J^^ 
c _ s _Hil Clll jua \\ ajjj^a (jj y.'l'q* t\\\ aUaill I1a jIj-m La jj^Jj •cS>^' P" 1 ^^- 4 <— a>C- (5-* ?tJJ^A<«3l jnt) 4jjJaj3 
jj CJ^ajjai liLa n_Jall L_llua C(jLa3j£ Js-LoUj .4jjLjj^£JI Cll|jl^ll 4jLi*Ju ^^JJ 'lS>^^' lAlAa>j JJa*Jj JajJuJ 
(j£-«J i"n^j L*»a IaUMjoij c((_gjjiull (jj -^ t\\\ OjJa <— ail (j-a fj^?.) CjlilA hj^ cM^ c^Uj^a^ 4 Iji aJ <l<s U^i.1 
(j-a JAfc (_£l liJUAj . 1 hj mJ UC-l'iH 1 ^1) I ij-) rt IJJ-li ^Vlj in .,_gjji.l ClOLwaJ oAfc f- JK) jl (J*. ujj (jl 4jjj^aJ (J£l 

lij ?4jk^ Ukia jjU^ cja^l Lujjj Nature AjuJail cjjlikl t l£ ijj . 6 i^£ ^ui iilU« U^a jl^j (j>kll 

liLljaull ?tJj_aJ i—l 1 h-s cA_aALiL<i^Ul 4 **u£aj c4_il (j^ajJkJ (jl i . 1 -^j J "i.Vir. taj_la*Jl .1 <\ 1 r-i <\ II iill_j (j^J t-J^ 

A_jla ' » j ' "-'I » 1 q L 1 aV I (j-a ?.U> aUalll (J£ (jl_j (jx^J lj^ lilj .4_12lj1jjj1I 4aJjLajo»ll ^-3 <Ak (J£J Jajji "-iftll 

) c 

(jX. c<L^aj <L^aj c4J-<iISj A-^a. I^a. I.V^t ^ jj>-^a. (jl • (JXi aJ ^/ aj^2 (jLaSjS sjjilcl La (JjiJ (jl 1 'ijir. i ■ 1 ^>j 
i (jjajJalall (jJjjjil (JJAA (JJJ ciilLiA (jl tlilfij (_5-Sj ? SJaJJ (jLaSjS (jl£ u*j. " frlaiaj-aVI uaa>j <J_^?o tJir 3 
(JjJLi. Jj2 (j-a sljjai cprjLiJI (j-« Jaia <J^>3 cIa^. U!iAj JLala.^1 Jj*j (jj-s <\ll aliaj (jfL aJ Lajj .Uajoij 4 u >\j\ 
LiuJ (jl (j^-«J t-«£ JafjJaiuj .oi.ljJI (j-a A-kJJ cujlilj aUajll (jl£ LaJjj . jjJajil AjSlij^/l JajijJaJl 4Jajoiljj jl 
LujiJ .-y"\ -\ t\\\ (j-a (j_J^J '-<Uj2 c^-jWI jia Li (-jJabjll ja ml) 4 h 1 nljJ CllUj^aJl (-jl^jjic ^tJj* 4 U** CS^^" 1 ' (*"aJ 

.4ali. (JjV iTnl 4jjjjjJa ajjat ^ 4aaLjlj ; iJ 4all .j Ig.mq'i Cliliiajl (j-a <c.j«\-^ n -iH'n (jl 
CIijjLjI (JJA (_L£ ^ aJjJ Cj-jaJ Aj£j mi (jLa2jS ( i<inn t4 j'lj-s II AjjL^SJI Cli|jl^JI al£W t\\ i—ijjoila. alJaJ mUj 
cujli Wj-a (Jj ,i<iin <\ il (Ja3 (j-a LJajjLu (jj^j (JJ LjoiJj (jl jjXaJ allaJ (_gl (jl (j-«jJaj /g^Jj •iji)^l (jj'^j^ jj-« 
jl s.,g_iJaJ (jl i ■ l-sj /g-J-a (j^aj i ^T't J 1 JaOuiJ UjJLa Ajjj^aJ J£J jja. 1 i >>jl uj|jjic.j . ujljjic. ClOL^ajll x L ^ 4jU 

Bj ?.Lja^ A JajJI tjjj> djl£ lij" :<£pJI ^JlaJI <_£>i=kJI jL^aJI 0^!>s brA^ <fj^J (jjiljill CijlS .^ iLju 



157 j> i^J^I «• jaJI i^js d^?- j^>-J ^ mj^W-j -^j^ 1 '^* ^jj- Eighth Day of Creation J Judson. 
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" . (jjUjjjJaa (JiAjl ^ Joa ^>L£ jl£ lij Jaia e^g-iJaJ jl liLuc." jl c<JULa]| (Jjxui i^j-lc- "*fr(j, > «aJ jl tiLijtfl calaJa^ 

t Jjic «_ulUll Qjsl\ CllUJaUJ allc C(JJJ JUJ^ ^"4 t A_iJ Lii_^JUl CllV l>JJU H_J_ajalLvj| aic ,_3 C jjjljill 6.AA <— SJ*J 
(_giJI (JJ^?JI i^j-a-J^ '4_u\jJjjJI i->1-«.IU ■ >.y»ll ^Jj .Aj-aS^ll l J i iiljaJI ^^3 aj-JI aJaJ mj (_$iSI (j h'lflll J^Jjl (_£^JI 
A Ul jl£ IJI JJaJI »(^3J^ cOr <jIjj ^j iAnd 4-iIjjj jJaoSlo cBj A c jjik.j]| ^ jl£ lil JaaS ti.Vnj 
iQj£H jl i . 1 t>j 4_3La> 4_jI ,_3 JJ ajj L^Jji.^ (j^> ^9; 4 L i ^>j <_L£ ajiLoi c4x.Loi 4_£j (_L£ .Ijc-j . I hj ujj B jl 

. J3J» ft (J i ul i gj CliL pr^LxJ Jg Hn i nj 4_yL% 4£jjau a£ju1J| (J*Aj .Aaiiaia jl AjojJoa 
■ ajjj<\"i (j-*-*^ ;»UaJ jjj '^l^ (J* 3 - 4 ^ < — *>"' i ^Plft "' r ' ^ " '"" <> ^.' '*' (s- 2 " " ' ■".'" (jl sj-""! (jJaJ .12 cLa 
~4 qn-s ft 4JLa> (LujiJ ^ • 1 Y LiaLal jjfxLai AJli c4_laJaia jl 'Iniiin Lai A L i ^ <J^ jj^J (jl (j^ 8 ' 'JLS 

<_L£j aJL^ ,J^ <J^Lk cjjb lili .4_jli.b jj-Sj jl j-^-«j ^ " ■ ^j 4_1* j- 4 4_il^a a ^.' *' jl lsI — SeLjal jtJLaj 

jj_pL 4x-LaJl i " 1 Sj jJ ,_1L^,~ ( jiia.mi11 .-/<\ i ^<\ll Llij-ail <_L)2 IajLows ajj jJ IgJvi t(_gj^i.VI Aju S.jaIjjI t <JLaii.l 
eJlc <_£Lk jJj^ill -1*JJ .ii -1*jI (jJj l-ljla jl£ 4 ^j Mill (iljLai jl t 8 mi-^I jLaSjS j£lj .<ajlall ^i CjI^aII 
lgj.1^. ^il .4JUvil ojj^J i~ <v i in La jAj c?tjai|j JaLaJl (jmL in ^-i &jq"linfi tUjjaij j|^Sij <CJjo»j llfim Upli c?r^l-aJ 

6JA ,_ll ^gjl La-a (jlli ^ilj jj.l^.l_a3 /Jjl ' . 'J*jj5j AiLui jLafijS (_3JJsa) jl JaJk <lLaus -^?«<i jLS LaJj jVlj 
jl ( aJSiSl jLaijS j^lj •I-^jI jSj i in jlj cuK 1 in^ ^ -^-Jf" "^"'"i"' tAJjja ^ ^jl -^JJ- 1 ^ WjJ ^}°'*' , " y ''' "UUvJl 
i_jjjjall liA <^.lj-a tg&j .ojljaj (CJJI (JiAll Ja-aJ jLS LI <jj|^Sj JaL«j| At.im j^s ^^.Ij ^ji *ij CluLs a£ajuJjI 
4jtjjai lilUft ClulS cCllLjJaljjll pLalc JjL LaS tjl .ALlSJI JaLaJ^/l s!iA Jj^aij Clul£ 4<Laja-xJI Clljjl i a all liL^aJI 

.liljLoill j-a a^iliawi JaLaJl Aju^g i A\ A^\u'i\\ i . lh" i—l^lj^. 
J£ t£ i]jj tlij=o A£j Mill (iLLou ^J IJI .liljUl A\ mi^,1I <jtla-a]| 4i£>Jall si^j <_La*j Cll£j Mill J^ l* j^J 
.f- qhnj it- i aj Cjyl i njl UjULoiI Ua-aJ ^-J-lj-a c4xjjo»j XaaJJ m Lgili ca^i.lj i_g^l Mji aj j^s Ja33 ^Li.^ 4iu^aJ 
4 b i ^> j J£ ^^g-aljj '"n^ j cJajljjJI ^Ac. SjLjj IxaS lij jl .a^i.lj a\}\jz. jx -Laa diallj AJLi. SjjJ ( _ s ic a^jLx CluLs 
4_1jIa AjLaJI Cj]jjJj cLajb jjJjjoi LoiLoil Lpl il^jl jfi\ i gj VI j^-«J A£juuJJ| jli tCll^ i^>;ll j-a lie j-a <_L>.IXa 
Uj£jLui jj£- ^>fjai jl£-aVu j_a^J (jlj • j>^l J-afc <-_al*_iJal LAJuli.V J^Vl i aJ jl (j^-aJ Ljjl "^J-i /g-il cl^i. 

. jjJa «\ll Ujj^aJU 
Jaj|ja]| 4 <\\* t>-i A£j mi a_9j La^jfcj .<jjjJaj2 CjjjLoiVI (^2 'cr* *^-^ AJajj^aJI <-aJaJVI s-iA jl jLa2j£ UJ^J 

Lajj L§jla 4Ji.AH aLAu) ^ jL^a ^Jl a^.lj]| jjj*jj UbjSj IJli .tilLiA ^Isoll ^Jl Jj^Imi LjjU ct_jiL> ^i 

^—11 l_j^L> j-a (JuJjjJuJ Jli Ig-aJajjjoi coXiiu 4Jaj|j!La]| <£j Mill (j^ij .Ajaijj i ■ )Jajl i _yaj^. ^j JajLoJI ^Jl ^_o*J 
L£>Li. j-a Jjk.lXa]| (J^a*J (^ilu ( _ ? jll i-IiKimiII liljj JaSS Clul£j . LaLaJ t alia ^ sLvjI ^ <_a_pjj lg W^Jmij c^)^! 
JLlaVI pL Laj .4iLll C1i|j)jA1I j-a <Jj]a ^Afc ^^i CJjiLoil ^yjll ^^A - jjjjlL-a jbjSlui j/nK jl J-iXJ - lSJ^I 
aO^-lj 4jti^ L>aiaJ .li^A LaLaJ U-a L^IuU cAiOi LjAj A<,\ Mill xjj . ^"1 ^Jl ^LaJ V LuU cLajll jL*-all li^J 

.aJaLa (iJ_aLai jgJ-i;^ t^UjIjiiif. ajjj^aJ 
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.1.1c. Jaia lilLiA jj^J U~^g)jujJI (jj 7> fill .-» a»a~ jJA <— ill AjaII Cllli Jajj^all 4ij*_Jall AiL-iill 4, inn lb ( _ s Jla> 
jtiaj 1 1) c<jJajjjal (_>S-4J l-l&^ ablaJ l1i|j)jAJ ^ ^Ull .llaJI j-a A_j| jba2j£ t _ 1 1 d-\j .AibMI Cll^jXll j-a (JAJ 1 >\ 

^i <jjL3I ds^/baJI ^.ic j>£j jl <kxj^a (_^uJ Ajb ^UjcVI jbaijfU j-bo .|_)Lub« V \ V ^jJIj^ a *j;^ Sjjj-oj 

C(_gjJii3l a 1 n-> SI j^i Cja uSjSI j^jJI L^Lvll A alia <\ll JaLaJ^I .11*£ f-aaJJ Ajaij aUajJI j-a jj-^ all tj _JJjiaj3l aJoaj 
?djj ( _ ? all tAulaJ 1 qnA *i Ic-jj <J^ "r 1 -^ U^ c5' cAjjLII Clijj)j.}]| j^s a.laJj <J£ jl LaJj . Y ° » ^Ij^ lA.i.ic.j 
(jjjla c jjjLL Luj Ail VqV-l cf-ljj^/l j-a .i-lc Clibuaa^s (J>t>^ Aju caJjIjII ^j . Clibjjjjjll j-a \ alia *i ^, 1 aJ 1 in 
• tlibuaJI A^tJ ( _ s Jtajjjll J-laJI bujiiJ jA b^bsJI JaLaJl ^Ac -Ajjoa fill a£jjuJjI Clibrfilip j-a Lujjj ^^jtaJa 
"<__aj_stj" <__a_£ jjfc LiaLjljJjll ^gj l-^bj) jbiJVI J-&I j-« AaJj (_5-ajJ clJ^aj i—lj^ba* dijjl uajluil .1*J ^^ia. 
j» JJ 1 aJJ I-Ijjj t-AJ-a cAj-ijfail bpbsJl * JJ 1 aJ (jc- <— sIjjj jl i ■ 1^>J ,-ia coLpbsJ Ajc-Lou^l ClsLa-liaib tab (j;Ua> 
^Jijjj jl. *n t$jl 1— u& id]^iilll f-ASJ ^1 ^A <jjIx4j£1I ClijjUi")/! jl jA ^jLJI .ibue^lj .AjjKll b£UJI 
Aula. jj£j 1 11 c jba3j£ jrij^xj ^ji ?aJaJ-a jLiaJl ^jjj I^A (OJJ * *»J^ j^lj .Ajbaillail ClibaaJll ^gi A m *i Cliliti. 
^jjj (Jjjl H 1^1"^ i^^JjJA lSj- 1 ^ (j- 4 pj^ ^JJ3 l^jjjj .i_lAaJI Q^J^- plS ^ji aJaJ i " n-\ 1 1 Aa> IjjIj ^Lafc Aj^Ja 
c^yi^j Lu l&liilSI lij j^ij . L-il jjj 1 hV U a.'li^iVi Li jAj^. jA lilAj .f-lill ^ jSiuUJ ^j*j ij^suj tajji^ AiLaix 
(j-« aAj^C- Jji.|^<i JjLkj .Ajj 1 ^<r. 4 jK ?r J 1 ^"1 1 " ua t jjLa«a (j^ajji. /j-2j <— s_^. jj-2 ' . aJJ (jl (j^-«J AJli 

V jl j «M <3J 1 11 A£j iT)\I CllLj-aljjJ j^J A ''"'^ ■* S- 1 -^ (J^lj^l i^j Ij^LaJI ^i-iJ 4aj\j-«u£ll CjljliJ^I ajSLal t j-«ull 

4_jli. *r u>*t\ jJ AJli co_ji j-4 f.Uiu La jAij UjJj^aC- I '1 <v i 1 ^1 l.ilj . I ijaau 1^ 1 >>■>; j-u AjjjS (j^alj^.^/1 (J£ jj^J 
• /g^ja «\ll j^ 5 ^' cs^ £- M1 'J J^ LS - ^ AW ailo ju^jj (JlLaj Ajjx^II u^Lvilj C1iuj;i ^r> lli .4jjx^ 

V l-^jj . jj a t\\\ 4_j-aljj^ c*_alj]| ^^3 t jj^J * <J^ cJ>^ jJJaj-SjJjll jJ-J liljj^VI ^g-al-JJ jLaSjS (_Lafc a£-Aj 
AJU jj7> «\ll t a 1 «ojJ La I^J^J •Ij^Hj Ua-aJ AijJ Ujjgij (-A (_>J -Ajajll JajijJa -La3 cajjJulxa jjc. ajji r-i\ (jn^t,' 
lillj (jfc j^uS t in'NJ rt-alj^J Aj£]j 4 i_s_ajaiLaj| rt-alj^j jjSJ jl j^-«J Aj^iLlp J&)2 Ij ( (JjJaS X I ajU,*l 1 nV Ij . (j-aJ 
A, lull 1 11 j-a <— aluJ (_$Ail (j^aj 1 ^>'lll rdbtAJ I^juIj .aJLtll ^-ll Cliuawajjll j n.)'lg ^ aUaJJU l^'qlhj ^-jll Cliuawajjll 
j_a£j jJ Aj| 1.1^ (J <UaJ ^jAic- . (jn^T.ll jl ijL^a i A\ ^i.lj (j* U^i-a l^i.lj i ■ jjiojj tClu j_aAa j-a UJjiJ j_»^JJ 
jl <_L«uao al H'ul jLS ct_ij_ioili. /g-lc- ^uL*-all (_Lafc f.l_jj| )X& 1 " ) i ^. Dlj . (j^aj 1 ^>'i ?dL*»<i t jVl Aju ciilLiA 
A.linliii (jiaJ A qh'i^ll j^a AJaaJ c>^J »*>Jl AjLiaj a.i_r».j ajj^ (_^J ^ Mia /j-ic- ^J-ij (j^aj 1 ^>ul ?JL«-a2 .aJaauj 
A j'qj'q-^ II A_Aall (j-ic- (J^aj 1 «^ul ?dL«-a ■>") -\\j . Aju jj_lLa (j»a j^jajl •— SjLtJ Ia^Aj H-lu jj_lLa LgJ_4Ja A <\\")\ n 
?dlst»a (JjAJ jl |>Ja^l j^-«J Aili (CjUJjl j-a ^^i^J La LulS lilj . p LaSI ^jjj h'q 1 nj A W aJ 1 n a>^J L5^^'j •"— Sjajl 
ta.'lj* ul AJliii«\ll ^-2 AjiLjal (_gj.l£ sAA (JjaJU jl (j£-aJj . jJ-IjS A_j*J jl i— )Lma (Jj^aJ ri-alJ^J (-JI (j^aj 1 >— » *1 U 
LiS Lul (j^ajaiilj .A qjhj AjI (_5^3-^ « L^ L -4 jjjl^ll CjLc-j <>•> n j-a AJ^ll Ajt_ioilj g. jj-s 1 ^ LjJJJ ^LaJ j^J 
CjUj-alj jj^i.lj j-a 4_JaLjfcl AjjgiluU LIAjj .Ia^S ^ i^irt (Jc- - ^-alj^J (_gl jl — (j^ajj^aJ ??Jl*-a jJjJaJ (JjLaj 
j-a Ajtjoiljll AjjpS^/l jl LaJ i jSJj .La^A Laia. ^3 LS lij La AJjxaI jLla.L llaS aJ cCllLull Ja.1 Ljljjic Laijj 
a! j>£} jl j-^-«J (_5-jil tllLLoiaull <_£Xa <ij*-a i_a*_j^all j-a AjU c^j-aA^I A-aJ^C jl AjjjIS jjSLoi Cll|^ija]| 
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.4j2 t ajuoSluiJ jl i -L=kJ (§jjl JjJaa^/l sLvjVI (j^aj i ■tn J dlljLij ^jiljj jl cAjjjjII AJUaiall oaA (jjj2 . Cj-aSjjj 
~1g mi ft /j-ic- pJ^ t ^ q "^ J U' ^ j; l^>J La£ 'J-g- 2 . LaLaJ t '< Jja *i L>^ j- 4 (j*-** 3 -^ J "^ c ' ig ^ i_JjjaiLaj| (jl 
^jjj JJj£J ^yjll ClsLa^/lscll ojijj 1 iJa*J lg iK*; jl 4 ^ (j^ ' ""' (j-^ 4jtij^all (_£Jjll Cllj H_j]'VI (JUaJ ^ fl « ■* jj£I 
<SUL i . nVl uU C<JoA Ci nijlj C<Jj2 A£j mi ^^Jfc A -\{{)\\j .lilj^Lj L_ljj-a ^j jjjj^ajll 1 g SJ 1 n*i UAJ ( _ r jll (JjjJall 
(jl (J-aiaj V ' (j-ajj^ajll "LaJU.a ^-aljjJ (jn^r. (Jc- c^ ila fill ?cxIjja1I jl . jj Kill /j-lc- ejjli A£j u^~Cjjiualj 
cOf 4jIjJJ And 4jIjJ Jl\n ml jl JaLlj Jj-^-*^ ^JS t)J*''fo ••— i>?^ P^ (j-^j (J^ji^-J -W-4J S)iJa3 t . UaJ 1 aJ 
jje iOjiJall sXgj lc.j3.lx t ji^o jJaioj . jLuil ^Jj XjJS jl ^g-lc-l ^gJj XjJfl 4 aJalaJI ^ lijJSUJ jj^jc-j 

. <— fi-lgJI jaj f-iajj I^jLoi C(_gjjK*ill ^ mill 
c4jJaljjC.| JTJA <U ml mi 4j| jrtljj ^jic- jjjll c4jj|jjic alSjl jljx jjflj jl Ajli c4ijjJall 6J£J jj^> <\ll Lva^S, Ijj 
^£] XII KjiKjfl jjj j\Lj a^Vi.nl . JlfL^VI AlyLA V c4_ijjjlall ^-iLull JaJjJi J=^ 4j| •4jj|j)J i)*^ 3 ^J L$' 
(—3 eljj * 1 Kj jl A-JaJjoU V s_>aili .4_jj*»a 4_pjjli (jjj-JaJ JaJJS. <_£>^' t3^>"^J < -^-)L-J_g_J(J^lV I PjJ& IjLai (j^ajju 
PJ-a£ lilLiA CiiLlj j-a ^-i-Jj -i^Wj V (Jr^^ U ^"/ft lilLiA (JJJJJ .aj_U^llj jjaLjjXgJI jj_J (_3-£>iall <— Lj^aHu 
ftliLoil (_5jJI (jjijlllj . jj -^ «\ll CIiLiaIjj^ ^-2JJ <_c-"l is-* t r J ^!>? > (g *■ ' ""' («-"' -j y> ^" slA ClulS 1-ajjj «^1 ■ aiuua 
. dilj i^t>"i«\11£ a .la* fi (JLaC-l AJ_^al 4j|i Jjao LlSl^ (_W^ (3 'J.'"^ » Uja^ ^1^ I jl jJi 4 1 ^>'qll siA j-a jLa2j£ 
CaUaJa . I £ IjJ j-a f.laJaj^a^/1 jtl^J ^^SJ 4_^aLiJI 4_ili.l^ll lg*ioH'i) Ujnift ^Ijj 4 <\]Vil ( -lc Jaa3 u-**J jl ij^-*i5 
jj"> oil /, *jfJaJ' pUajll ^)3jJj • JJ Kill (jc- j^l-C- s-iA (JJlllI .-»J Kill) ojA2 (—11 jilaj (_5^1l t(j*aj> «^ul ?Jl*-aS 

.pUk.^VI Swlnl 4jaiaJI 
j fit JJ .oLrsil <jlxi]| 4jl^fll (^3 bjaj-a jl£ ^jjlilill aUajll jl Clujj jl jLaSjS cJjl^ 'SjSiJI s^A aJ<a3UJj 
j^i.1 s-(_gj^ l!^- 1 ^ jJ^-J c^Jjl f-LSJ^ jW^"' j^oj^ .ClUaai (j/s VjJ C1iUjj^£ A£julll ^ ?cjj1 i^><\ll Cli^lji^i; 
(_j1jj jl i -LaJ cJaJjjll 4qjt 1 kII jiaJI Ajjlill CliK; ifill jl .A jaJaJ AjL 4ji.ljj| (Jj*J c$ill J^^b t< ^* ''0 *^4 
^^3 \)-±& \yu t>X&j—\_yiL\j . I $ IjJ j-a f.laJaj^a'^l JUaJ mj cA_jj*»u CllLJJjSj ^—3 «_£} jl (j£-«Jj .Llli.1^ LaliaJ 
L^aUaJ IjIjIj l.\n nij .Jajjuil A qjt 1 K Clil jga o Cllj Lj^Li. *j_^al (_jjli.ll .-»J K'nllj » U K 1 ^-i^/ 1 JxtL U~4 ualll 
~Clilj i^itu .j aUjJajl » U K 1 ^1^/ 1 f «\->j m clj^iJI j-a 4 nt <\ f- IjjLj Jaia Cluxll i^-*ya ij^-J -(J^l-ajl i^^^' 
A J^ul (_5jjjx jjj J-^?JI /<4j 'l)!)- 4 CSJ^^' »' ' Kr.Vlj jjj*ll sjilJ (JAjJaJ i_Jj|ji. \^ iS.^ U-A^. j-a CllKufi 
aUaill Ajj t(_gj"unrt (J£ (_5-lc- j^lj 'P^- 4 (^tjjKll »UKi^iyii . JJ^yi t3i>all C _ S -SJ jLaSjS ^i-aJ c^lall x\ K'nllj 

.\&[y Ja\\ £ jLuII jc i^jVI <^JJ^1j cAJjjjoiaII CjKimll ^liljJI 
?rj^. (_gj*i, 1 11 fi (_ll /jJjyi JJ^-fll /j- 3 (gjljoj^ll roj-ail (Jj^oj csjjII (^i . (jlaJJ eJJJA 'ajjKml uA aao cIj^Aj 
sLiaII dul£ tCllljjjaJI JaLajl JJC jj|jj j-a jj£I 5xjjo»j Jj|jjJ ^^l <Lal£ll Cll^lc-lijll j-a JJC x-aj . JjjxjJl j-a 
^gJc CjJaJ nij Ajjlall Jajljjll CIiIj CllfilsiuiVI ClJ^AJj .LjjUSj Clilail 4jat.aH diL^iLalaiy I CliLiuS .oUaJL t _-lfai 

aLjill ^—jj jrliaj j^vJj ' ajju CjUojjI j^*^ r'n^ aJlc ^ji s.lij] ( _ r iSj Laj aJjLoi j£j al ^j^a .(jjjJall ^jj1^> 
l^jjtijj .lia. <joiLa»^. cjjl£a Ija aj/^ll -kjljjJI cjIj CilplaluiVI Lai .(_>a]^ajVI j-a CjJiu (^ aJ^U cjl3iL 
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Clula_jail Jajjpll 4Jjx_Ja]| CllK; nil I j£Jj . IgJC- ^KMI aJ L^ajl i^j-Aj • ^J-^ J^ ^^jj ^ aJjJjJI ^gJj &£j tS^ 
4jjjia«a Cllj^iaJ ajSLoi ULaJ ji^Jj ca^iLl AjLaJLoil HqVi ; jJx-Ujj CllSjll ■> H» *i Clljl^a -4-3^ LllUiujjiull ^j 
(j£-al cLgJ^lj^. (_jl c4_uaj.lll Lgjlxalip <■ ■ IJ mjj .4_i^alaj| I $J*L t ^J*J Jia> ,jl ' j^Jj cCJjjJaJ l-ifl&j . jJal -^ <Uu 
ajlj i ^>; Cliloiu i^j-jJI (_<-JfJl (_jJ-J_j . I g JJJ j-a g. I q )-» * .V^/ I jUii.1 t _Hll 4 <\hV^I ,_& sXA .t^lxt ^/IfL-ill J aJJ jl 
CluslS cij^.j]| ^j jj 7> t\\\ jiS Ls^jfcj . Lj^iLiJI CllljjfLa - ClAjjaJlj Ajjjill (j^aLa^/lj A,\ i%C. y $ I Clul£ c-CataJa 
^^ail LpLaJl JaLaJ^/ 4^a.j3 4-a^La culpLa. <_>£ hj JJJ ,j-lc- jVl U-**J ajJ* > a i_Liail_aa> ,_3 Ig inq'i -»j lii'i 4juj^. 

. (jiajVI Cllijla ^ (jJj Ig.niVi CluJaJ 
a^ii (jl * JJaJ id'i c<jjU<u£ CJIjLijI A h i hIjj AJajjjiLa Lpl=> lAAac- cAiLui j-a J^i.1 Pj-^ 'J ' ^""i* IJ^fic-l ijl 
^1 xx \\ jl nr-l j-£-aJ ..-< mail til^a a-fal * ■Vi AJjj jaj|_aJJ lilLiA jjj-^J jl j ^«J 4-jl j_J-ii^^l ~i sa*J DL-ai 

l^lj .p Ijjl A£j mi UJJJ LaUaJ jl'ti jl jiLaJ JjAifc cLpLa. A£j uj a, i aa jl^J "-^H^ <> ^.' ■*' 4ji^ tlijl^ ijjj 
u.lfijj -^ Inll aUajll jjSjjoi JjAic. t(_gj^.l p IjJI A ■> i aoj Jaa3 JJUJj JJjJ ^^.Ij pjj 4j3 cl^i. I <\H'm i_ujjall jl£ 
,—i.ilj iujjJaja ttji^ijui jj^jc. ca_oij Uaj|j!L<i ^ JJjJl aUajll jl£ Dlj .f_^.li-<i (^JJJ ^)^*J U i"^* Lr^ J^ J^- 
(-Ic aj^La jjSLoi Jaj|jall <9j*jJail 4 JJOJJI ^-aJaJ^/l jj^Jj ->^jW^' ' ■ '.'"'U " > ^.' *'" ^>JC- lSJ - ^" 1 '^%r' cs^ J^*-^ 

. jjKul /jic- oj^ls 4jjU £_jj ^j Vg. > iiq'i njH'n 
s-_llj_». (_j_Sj j Jj£j L_Jj_al jj^j in jL-a3jS (__ll_o_^ jU c|j|^_Sjj |j|>-a !(; ipq'i JaL-aJ^/l (_g_>J liL-al lill_ui lij 
_a^._aA Aaiu . CllUjJaaiail joJIjij t4 j ■* j j f— i ^/IfLiil lilLiA jV • JJJJ'^ L r 1 |>?' tg^ 4Aa i jxx^XSxl\ (jua^jJ j3jj-ai I 
,J£ <jtjxlall *jj^aj t aj^^ .?t,1i aVI s.!^^^-* <Jj ^tL^a^/l f.li j£j aJ U^jljJjll ^ SjjLuJI aJIidoII jl jjjja j^ 
.(jjUJjll Jj-iJI > : i» L /jJl-iJI a-Jaill jl SsliU '(_>uJJ UuJjS LM-* ^liA i jLaijSj ?Jji«all A-fajA /jic- 'a^ 
Jj^j ?JLa. 4jL l$£|>ij j*\ <U ■ ii cg>a.l <-_lSlj£, t5 Jfc sUaJI jl ja >?ij J^i cU«ilj (Jji«il aUajll IJA jl£ Ijj 

cRomulans jVj-*jj1Ij cKlingons jj^jISUIj cVulcans jLl^llj cEarthlings ^j^ 1 u^-^ u 1 <Ji*j 
Ferengi of Star Trek dLy Ji^ Ji\ t5 ^?jjjjaj cCardassians jkJjj&lj cBajorans jljj^Ulj 

(51 j-a o>JJ^ 4ij(; mJ ^)iajl <JJM Clllc-j «\-^ n (jjfJJ tO J - a ^l j^J^ ajjHm) ^-i ?^Q«J -la. ,jl jJ^jLiiLa jj,\nii) 
j£jj ,4jq| mil Cll u^ 3J i ii^/ 1 j»a A <\\")\ n s>JJ^ p Ijjl ^LJA (j_a^J jl j^-«J ^jl ^J^ /Jl L - J ^i>?' j- 4 L r 1 ^> 4 WJ** 
jj_Jaj]| ,^-s & cJaJj-jJall <_a^X- L-aK cIa^Aj . 1^ mjj 4_alxll dlU-aljjAJI (_g.\n m Clll£j_jJall sXA (J_S jl J 3JJU 
aXaclj jlijjaij pJ-iL^ £g-JJ *^3j pAj^ U' (J-*-*^ Wj iJ -J •^*-*J- 4 ^j'U"> *— J ' < ^.'"'.' y^^Jl o^l^ l-llu-Ail^ , ^ I 
V < jr jll J^^^l <iJa ^gj «Jj V-la. l^J aLaJ ^jjl Aj, 1 ! utaJI CllLajoJI Cul£ LaJj jl .|;|^Sjj [)[y> UioJ <Jjaa 
LaJ <1jIj cJaj|jall 4 qj< i >\ CliKj uol jj£ia]| jj^Jall (*-2>ii jl ccJ^' cr^" 'U^*^ "^1^ j-a p^J^I (.j-^J ■ otoJ 
^g-Hil Cjua /ijjj-m^/ lj /j-iJI j-« u-j^^Ij^"' pj-^' ^rrjP^ i« *^j '— *^ 3 .'*'" L>^y « U^ 1 c?- 3 '(S "' q '' ^ iaJ ^ q^j 
Ijjja-j jj-y^ djjjUij (jjjjLiJIj jLaSjS t a ujjSI ta^j-^ «\\l aJljjtll jaIj 1 L <\r. (J^auiUj .^lijll l _ s lc Ia^c-Lou 

j^fl i_iiLa>£ jj^' (j-3 l^jl^-a lIi^slj Ajjjiulli . ^ "UfL jjjli^ CjlSjla *& j^j 4jjljji*i Clilijlk-aS (JjuJ - LiA 
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(j£-«J V 4jnc 4jjLi»<s ^gi Ajjljiwjl (j-a aUaill ( ^ j q i >-»j (_£M) (-Jj-all jjc- <Jjjjo£Ls (jUxuij c^»ji)-il) elalu^a^M 
A_jJalj^.l CllLalj^ (JAjJaJ CTT 1 i ^i^U .iuuVl .Hjtia l^_iLa ,_jLii3l (J J"*>"lJ niil^ (j-a ^-i-Jj .4_Agjll ,_2 f "> 'l "' (j' 

. 4_ru-a*Jl Ujjg^.1 jjiiiljx <Jajail_jj AjJaj^jLa 
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<^J"^l Clsljj^al .Jl A j'qj'q-s ej-aa. (Jjc-ljj^a UIaI J} l)-»'n i"n^ t jj <*.;•> cjLta. <«-Ji c jjjxaJI (j"jjj (_3j^ c^/Laoi 
jAj t <JjLajj t a La 1) ,_ll a .la-La ,-3 ,Vnnn jl t»Laj>aJI (_£jjoi 4joij JjjS #. ( _ ui *)}j t * J Hi > aJ .tjjoiaJI ^Jc- AjjXail 
j mi*i'i*ij . aj-> Ail ^gjlj Mir 1) jLuJ^M ^ i ^t>j (jl I jlfLallj jLajll ,-i 4»aiaLa CllLaij) jLvWlj tlAoliLiVl *-a <_yL»JJ 
XxjI J^, ,_j| LjaJl aJjLall 4_aij j_iic ,_jjj^/ Jajja 4_ioijj.1a3| Clll <\jH'nl) 6.1A - tj_ioia3| j-a (_£j-1j <c-ul jLaJ^I 
CllLa^l i ."Till (-i 1 frjlij ,HjJJ ij^*Jj .Clll^jljll Clilla * iH; 4iLu«s ^jjj ^jLaJI jaj —^qj mijaII aLLall ClljjTi^ ; 

. f. IjgJI CllUj^aJ A^jjIj Mi*, i) 

(j_j£ ^i cLijla ciilli j-a pCj-51 t^-ic-J . lAa> (JjjA ?. ( _ s _ii — <JC.lxallj aUajll jjj <_aA^all JJJ^I I1a~,\vJt"i1I jj 

<3Uall i—lLajjj La^j*3 • /«-« j-a /g-JJj /^JJ e«"^ U » ^^' tAjjj^aJI CJUxLJjAil /jLul jjjLalL Cj-lJJ La£ CajfLa-a 

■ij-s-a 6.1A ^JteJJI i_Jj_xa> U-&3 .Lj3j-a lui'ij (jl H<\'l I jiLaJj 4 njll ,_3| i"i aJU Lojjjjj^I jli CaUaJ <JjLa> j-a 

"111 (^1 jj£ ^IjJl p) H'l*1l) jjjljl j-a l, 1 ] g-a jjJ iCAjuiJ Lgjl al t4-jj|j. mitII 6^j_uU alLc. j-a CllCjJJI Clilij^ajl 

^^gitilai ^t rt ^gi IaI'^mi^miI 
jlj cjiljjallj aUajll jjj <J_LaLa lilljA jl jA ~1gT «\ll (j<s prjjijl U ^ \)\l\ Cll La.|pa^/ 1 JJ^I jj* l^a.lj jl 
c<ji»alaJI A <\H'iJU A_j j jnil j^-aJ V <_^ AjI jj^iall liljLoJl JJJ2 .jjjjl^jll jJJlA jjj Jajoijll ^-3 «_Lj Jjjxjjl 
^gJill S^AUaJI alA *Jj cCli|j)jLll£ taj SaJuJI 4jtja^l <-aJaJ^U *JLa-all j^L i»jL^all liljLoJIj c<j^cjll ( a i ^iljaJl£ 
A3j .(_li«Jl prLgJ^/ aUajll j-a (^i^J L-aJ LaJlJ jj^ij tjjiljjiiil <-ai.lLa cl^j yi&l\ j^-aJ V tAjAfr~ JjAxjJl Ig-i-ajoij 
A jTjm "ajj i ^>; (J «\^«j jj Kill ju ^liHc.^/1 ^-ll cLa^j^Laj (jiaJUj <■ jLaSjS Cjjljjlmj t jjJa 'f)2 ^)3jluijS i^s-g^J' 

:^jIsj V aJ J«J| i_j1jS UuiuSI jUJi ^Jj Ujlja. ^1 <^;j ^1 S^ilL j^uS Ijjjjalj . JjajJI 11a Jj 4-aJiiVl 

".(juljjijl Aila. ^gJl jj hTi oUaJl" 
J (;t n ^_a (jjiLill (jiaJU jl ^-aj-i ,_Jl l-l^- <J«Ja-a 'UjIj mit.II (> J| J j'^tMI ^Jl aUaill j-a (J_La!La 'ojj_^a jXjj 
j $ H J~ UJjj2£aJ i^jJUJI jjJlill <-a^3 La ^ jq-r^iU aJ3J mi jjJLS c^J^a. (^joiLoiI jjjlS jC- (juLaao jjJ^ajj ^JUijai 
a, i aa <j2 jg i ^'n (_$m\ JjiaJI UJ^J ajUioil uuva.1 Q^a^aajoU c<j*ilj a^all s^A (JxaJj . jj£il /■ tjj>-> (_U/s <j| 
jjJa 4,tMij JuteJjlJ . jLiJ 4jj|jjic ClllS^a. ^-3 j -^ JJJ JJ^-lj t^-JUjoUl (JjLai (—11 c^jjjLj 4aL^a 4jUjja. cXala. 
*_-a j j «u i H u (JjlijJ 4_j| 4_aj^ ^Jl 4_j j j'nil j-^-aJ ^j l^a. /j-ic- liljljoJ e-jj& j^J cX^uiu cLaJala - AjjjjoJI 

.^-liljii jl i&jjL jfiou V '-r'l-^a. jl -^*j 
:4_^aJ| i ^) «>*j . CllL-ajlr-ail ^uL*J jl oAi*-ail A «\H'ijU ?c a. i aJ (_$Xll jA (jj^.'l.ll jjlj-JJI I-1A jl Ij-^Vn mlj 



L^jj£ ^1\ 4 » 'il u^ll <-»i-*N» aU i juljju^H 4JU^. '"'q- a j Waldrop j 'Levy j 'Lewin c^?^-^ j ajl 'cJ.j l alajil (j-« -^j-^j .o^lcl Cj^jj l^ l£j . 
j '(j^j^Computation at the Edge of chaos J Langton. 
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<J-a^J (J^ajl j^3 i ClsLajlstAll j_>^ CT^ • J^" 1 ' " a ^-aLvll ;»l-«illj • L&Jj (ji>^ LS - ^ ClsLaji*»a]| 4jaJl*»a ?r Lxao 
j uJJJJ t ( _ s _iiljjiill aUaill (^ . jJ^aLoi^U CllUiill *J^ (_gjjjjJa]| j-aj •'^-jsl^ J^JC- e^£IJ-ll j^lj .JaLaJVIj < _ 5 _liSI 
LaJ JjLoi 4_jj ca^lil (_s-3^ L*J jJaix ^gijLojl aUaill jillj .UDUaj aj£li lilLiA (J^ula •ojjjS Acjjojj CIsLsjLcaII 
c^^-aSj L_lj_ioiLv£j .^j.alLc. i— ll ni-sl as-jiS (jiljjill <ila> ( _ S -Ic- 4_aJaj| Igjl Ljajl (J >r> ; ll j-iaJj . (JUu£U ^j-S^J 
cClsP)ja^.l£ <J-a*J jl jiLaJj . aJlxll -Luj^k aj^ujjj tClillaU i JViV) j^ajjj cj^l aUaJ (_gl ,_£Uvj jl ujJaJ j£-aJ 

. Ig-al-liiailj CllLajixAll A-aaJ A nh'il (_jl 
— aSl) ^uj^ 2 l*- 2 QJ^AJua Llsjjjj^.VI jl ^)Jj£i3 ClllAj^aall j-a 4JaJja»j 4,1, ml m <JjjIAj c jLa — U^J i '^JJij P-ift 
4j£] l_J£ ( *q fca ^ jLaus <J^Li> j-a — LaA^a-sJj c jLa2j£j c jjiaoV <JjU^j . jjfUl l.i& j^s ,- *jf" cj^> Up I (_$l 
UiaJ "(jiljaill <3li." AJ*3 .1*3 jia j>^J (jl ' . 1">J -laLaJVI i* <\ ujj£ o ejjiJ jl /Jc- 'jJAjAJ j' — (_5jljaa]u (_gjj^j 
s^A jj^J V ju u- 4 --^ >-a (JjjLuiI liluA jj^J 1-aJJ I.i£Aj . ClsLaji*»a]| 4jaJl*»a <£-lc- ej-ill jjfxjj toJto o 4-aJaJl 
.la. .Jl (_gJJM La fr/— jjJ lilliA .f.Ujjail jojljjal 4_jx_uJa <Jj 4j_Jajfc 4 aJJU 4_AJaJI /a-JJJj LauaJ laj <c-ill ejJill 
liLSj c<jc.bba]|j ci_al m^Vlj Clillil ^jjj le-jaj SpaiSI (JjjaJ cCliljUjll L» *'<~i ji i*lx}\ :llA <J£ Jja 4-4JC. 
V CaJaC-^/l ^IjjoJI (_$l C-LLoj^I j*jL^a j^aj cLul ^^3 i ■ 1 ■> r. ^j . CllljUjll Jai_Jaj A-a^J ^XjoiLoiI 1 g nr. aj^ill 
.ClllilL j^J-all ^ji CL_ l£li*Jl£ tl'imVil *jJaJ jl Vj cAjjS^I U£bui ^joul jjCjiXa j^Jj (^jKlnii 
'CaJaJ^/l jl_J ^lijc.^1 (_gji»a]| j-a clloilj^. 4 la i in (_$ill ,*iljil 4i-aLi 4JaJ^i. jfc jj'X n jjJJI (iljljV 4,jm'illj 
<Sj mi 4_a^jJ /j-JJI '(; mq'i jjjlj^l] j-fLaJ VI • '(S mS'i 4_jjj-ail ^)-lC- -iJlj 4__aj£a«a I g K jj-SJ jl j-^-aJ a^i*-ail 
p La^JI IjC-jj^aJ jl t^ n mljJO ^LaLtll j» J Ll i i aj ?UjoijJj ^A-aJ ^-jll CjljjAi ^r>ll Cll|jl^ OjLai JSjJuJ jl CjUjAi r-iC. 
A£j m (—3 4Jaj|j!La jj£jj CllLuaJl j-a V-lJ CllUjl i ^r>ll ,_& "g-c-fjl i ^>«\ll Cll^lj i <aj" jj^J IJA .4jj|jjifc 4iLui£ 
jl j^-aJ CliUjj i ^r>ll joj Jajljjll jli t|_gj^,l Clsuj^. CjuSj LuJjJJ /jic- Clil lla II (j>r>; u-*»J L^ LaLaJj .a^a*-a 
tal£l^ <\ll CllULaC. (-3 .^j^JI i^jic- JaSUvJ jl JJ& jl i^j^- >-*l CllUjh ^r>ll >» -^ ujj i n ajU!j|~4 hfu jl a^JJ-a jjSJ 
j-aj . jjj|_aill L mjV liij jjkVI lAA^.1 t ftJfljJj (JjJt- uJJ i^j-ic- col£U^-a]l jLa3jS t— ll )aa£ tClljjJ i^t>1I J-a*J 
A£j uj JAJ ml c4_iS-a-ail LlsVLvil ^^Isll J^juI jjj IAjjUIJ ajjj^aJ lAlj l^i*-a LaUaJ jl LJUil J^ '^Ju 'S^'J 
AaS clj^LiJI JaLaJl Jj-aJ jl j£-aJ t jj> oil LJaa o ^^i H_lilj^JI jl j-a »&jl\ (^^J .oJjJa»x> 4ja ^j 4oi^afc 

.liljiuijl L_ulLailj j^ljill (_gjljJ cf-La^ll '"'K' m ^gi cUpl ^pSl 
cClil^^jll a>A (jjiLill j_a^J uA .A£jj^£ (gjl i ^>"i°VI aliaill ^)fl«J jl j^-aJ ^j^ic t ^jjaall ^jlm.aj u*ajjl Dlj 
sAA J^ j-a .CllLaJjiJIj ^.Imllj cJLall j-a (—sltjj UpjjJajlL ^jjJI C1i|jUjVIj tClUjJ *<r>ll jl t— ll h-\ ll j-a V-lJ 
(jiaJUj jjj'X 'iVj i jLaSjS j-iaJj .tiljl.mll JaLaJl j-a o>J^ A-a ^l-S (j <a*J o t(_g^l i aJfll aUaJ Lm'n Cll^Afclijll 
4_j|j "ijjjjljjujjl 4JW ( _ ? ic- ^?JJ t JJA oil ^j AiLjaj cAj^L^ajaVlj 4oi^a*JI CIiKjmiII jl LoiLa^. jj^VI La^J^Jj-a 

.CjLajl*-ail Sjfl jpSVI 4,>lU,ftll ^i liljUu jl j£aJ IJA JjtojJI Jlc ^i 
■Igjt o ^-2 f.Lai*JI (jiaJU J-«J (-3 aj uUfxi j^JJ CllljjlLall 6^3 . J^l jl-^-a ^—ll <-_a|^ajVI U(S '"" (j- 4 (j-HS 
(j>r>; jl AjijJ ^l [)J& JJ^2 "(JjJIjjjuI <iW ajuxJI ClaJ i ^l c^-jJaLail jjill '"','*','* '""' * ''- y ' /j- 2 *'"'*' '■' 

216 



auoijl a^juL^al j>*3jJj tPtS U r '' UJ.'^JJ tal.nnjV) jjiKjj IjjLSa i4ja.jj_i-*aJ LgJjS IjtjKi i in aJ i—iLuiul fiLalul 
4JLa. a^2 ^1*2 4ia.i3 ^cjjl p&^ lV^ lS"^ La2 . jjjffill AjjoUjU 4la-a 4 nijK fr,ys*\ La <J_aa* al g 3J i hV I ClsLa!>lc. 
(Ja 4(jjj|jjuall 4\iL»> i^j-lc- ■1?-JJ -IjtoJjl jj <Jj^' (_jAi ^ ^ V°*"' Ifl J *>'"'' ,_^l <Cj|^<ajl 4jL^all si& Liia < _ S JJ (jjjljjuijl 
(JjU^S J-^- -^4j y?r i «alj j-A L-a JaJS jl_iJaj*J l_jl£ al cLia. (Jj.j <\C. £,— ji (_£l j^a-aL jj "O ''X? U' -a2 J^ Lr-^ 
4,1 mlm <J_aa> '^ p-g- 4 S't*-" 1 <^JuA (JJ^J V l-M-ai agjL jl j^-aJ •lsAJ La£ cigJt-ail ,ji i_jLj ,_jbjj2 jAj l jja 

4x-_oAa-a (Jj-a. 1.1a. a^A S/c-j^ liiuA (JJJ-1 jl (J^ (J^Lfc! U' (j-^dj 'J'^' j- 4 L$jS jl jj.la.lj j^s lgi£ <— SjUj 
aAi*-a JaLaJI .12ljJ jJJjlgjll jJjLk jjj La jLLa ^j 4jb <_U9J (jl «_JaJjoUj . j I q i sJ)} Ij jj.AaJj]3 jfLax <_y^*J <_P 

?SjSiU AjuuilL lillj qa ILaC jpSI ^(^juJ (illjA jl£ <J& 'O^J ■^-•fr* 
jjjaJa ijjLa. Cj-jJaLail jj-all Clil j\nLaj J^aJjl /j-Sj • jj '*•> 'I /j-JI (*^-^ -^ cs - ^' PjiM a J (S^ rt ^ ,'* j' 

■Jjjjj Lai .ill tllbtflj AjjuSiJ L^La. tllbtflj <_j-Aj t4_JjiaJI LllljjjLajJj^ I (iljlui 4jaijj.J (J£>ia (JC- 4-a^S, -^jL^JJ LA*tlAj 
4_jjjjjji3l 4jfLj_ii^/l£ ^jflauJI 4_joiJj.jJ 4,1, i in lb (_£jlaJI jjjLajjj^ Ij .AJajjoU Ajla *i lIlac-Uj * i ^->; j^s l^ia-a ISjLoi 
JaJ mnlj .Sil^t fill ^j&ljJoil /Jc- oA3u ?tlaJ aJaJ ml uxuu hj m; j i Jtn*i i h «~ UaLjij^l ai*J <luUJU <jj)j"i i n «\1) jl 
A ■> j i <-\ n 4^1 mi (j_a (JjuJ <— aJUJ tAjuJl 4_j^li.l CJUjjLsjJjI L_l_ojoilaJI f.Lalc (JJjJj La [)±& 'JwJI -^ /J' lP' 1 '"^" 
(j-a Ai«-a liljLoi Liij t '^J^ .4uLlala jl 4jjjJa-a Lai jjj^J (jl j^-«J Up- 4 U^ L^LaJI j-a 4ja3l 4,1 mini qa j^ij 
. jj-aJI cg JJ jl jLuull ^gJj Lp|jL> rt^J -iaaa 4ali. jptjj c^xall ^cjla.Vl (JjlaJI jjjLajJj^l ^i ?l^a> l^>jm; aLlaJ 
c4x.Ua! <ivj J£ OJCj il gjnl> ^£ (^Jfc Lj^Lk Cli!A_i j-a t_ill_u "IajIj^" jli c4jX Ia^LS t a ■ aj jl£ lilfl 
j| 4 n i ^ rt ( _J| Lai lg niq'i U_>^ c4_^alij| Lg-aj3 /j-lc- I^Laafclj ti— ll m^ll j^ajjj cLgj|jL> ajJ ^jik L>^ 
jj-aj]| ^Jj CJ^JI LMiJIj <ui^« jLjouII ^Jj CJ^JI L!>UJI Cjjl£ lil 4_jj jjjlill Jji jl tj^-ajj .<aak 



AaJaJ<9~UJ i >>fl (_gjLoull (J i ill i inll jLS Ijl jl . 4 n i ^i fi LajU h i njll ^-3 4 jKll jj^J jl ' . '^-J AjAJc t4 'iqh 



4j^j ^_3 .4 «\jqll jjjir"ij .. h i njll 4 jKll ajij jl i ■ La-j AjAifc i I 'iq H'l <^~ In i ^ <i~ I ')<{ W) n ^'n«\jll (J i nl i inllj uiL. 



j| 4 a iqh'i«\ll LpLiJl j-a ^gjlj. nir. h«\'i J aUajll LJ* ""J (*-i 'LiH'j-^ ^-Cj-aa-a jj ^>jj t jljaJLj sj-ail J-^Sj iL-a 

i-lua J La-aji-a i—ljjaiLaJI jLS IJLS .Ja-aJ jg Hjj aUajll CllLa_al*»a ^AaJJ c4x-Loi <£j JS «-aj . » jM tVlji ^<\ll 
j£ Htj 4 » j-aj-ll /j^ . X<JUl Sltaj A_j_^Li. CllUj-ajJjl£ ?rjijj pr^Laill jli c4iLai i " iaj ^J^?> lLv?- LP ^-"^J^ 
.(^.I^jjoi jl g.1 i aJJ Lai LpLk) jUU^alj jjA^.Ij j-a 4^j|j, t%r. 4,1 mlm t4ql"i- : > n jjjljil U3j ^ajj-a i(_g^L jLajJjl 
4 q m"^! (_5^Jl jjjLajJj^/l jg Hj c4ja.J lt^- - I^LaJC-lj . j^fa-a Ja-aJ ?CJ>aJJj fiJjJAi 4,1 mlm .AJjjj c4x-Loi 4^j J£ ^j 
.g,li >>JJ Lji£ jl ?.l^_ajai Lai Lgi£ jjSJ lLu^Loi i^jic- A-aaall ( -l\ Ly-aJ |>^lj ' j^J ' "— * J-*J^-^)^J '(J"Sw* 
^g-Hll t Ajtall 4_J^la.^ I 4_JjiiJI CllLjjjLajJj^ I (j^ajjt^s jl aJ^iljj jjjj m ^jjljjjall r}-&\ i \ ^ A £ aLc. ^1 

Aaj I^-Jj'il (JS Mill jlS La^-a 4xjjo»j lA^Sl ~l aAJJ . L-il J i ^1 4jujI i -A) l,g, <\j. i ajj j^-aJ t4 ql"^ n JJJ|>2 I ^ ^^"i 
4JUk. 'ij)j^ — L^jo»aJ j I q i r-x)J \j jjA^ljll 4,1 1 nl i H LajU 4JjJul£ c jjjt-a JJJJJ i^ (JaAj ?r^LaJ 4jtjJaj (JJuk (j^aj-ajll 



160 ;tjU-ai <*jji ,jJJ 2jjIiJI iiiUjjUjjjVl jkuiL ^JJI j>! jaljj dtau- Unuversality and complexity in cellular Automata. 
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j^s 4_uiAj (JjoiL inll 4jvjj-a t (Jjlal ajJ-J /gi jjjijjai^l ^—11 1 g ■> 3, 3ju n 4alj , ^l (JuLl^M (jiaau :4jjj.j (_£jL)j . ) Ujbi 
<_ajJall ^jij .LjJjSj 4 Hj i in i—liljaj aj£js«a 4_jjiiJI CllLjjLajJj^l j-a jJC.jj]| jjlA ^l£ .jjjj£jj jjjj-a JaLaJ^I 
cjUj^alj jjlalj j-a 4 m ft <JjoijLuu IAI'iit mi I.jIj ,4.jjIjmit,1| j-a lAJjj-aJ j£-aJ ^/ ?7-jl-aJ -JJjJ CliLjjLajjl tja^l 
j-a *Cj-il /j-ic- 4*UaiajVl) 'g inq'i JjjSj i a j>Ja.l LjJI (*— «J • (jjd)^ jW^ Cjj" ^" ^ "0 U' U^S ^* ~jV W^P 
<_La.j Ja-aJ jl .6.Jjjaj (J <UaJ (_£.lll jj^Jl (j"* 4 UJ-* 3 ' (jj-^ U' (j-^-*^ Sjj-lJl jli c(4_jAliLaj 4 JAJa tft^—jui (J£ 
t LllUJJL<lJJJ , ^ I ftl&j . 4 1 <\*X <\ JaLaJI jl£-a <_pLa j- 4 '- a '- a ^ 4 9 n - ^ n 4iaj ,-i LlsLjjLajJj^ I <_U-ujJjai -AJJ3 1 tn-N <i 
j-a (*-jjjil <— iij^ail jA JJtoJJI jJJIji (jj'X n ij^' <^AJJjV AjjoUJU 4_ia&I jj^Vlj .4_uijjii jji^J 4/— J*-ail llgj 
. liU ^ liljWj I g J.l mi jJJJ ta ??JJJ — 41ia-a jl c4jjj.j jl tAjjLa lib hj 1 <_& ,-j]| 4jjlaJl LlAj jjUajlj^ I 
4_jjlaJI lIsLjjjLsjJj^U 4_scjj^M JaLaJ^I l . 1 j"ijj jj^-aJ 4_j| jjj"'!>'' > ^ ^-H^ 'fi^JJ ' ' a j'' ' ^"' UT^" ^■ < " (% b 

pjja.1 CTTjlill I1A /c^ UJ^^J^J' cJ.'^U (JJ' CW" 3 ^ LT~i • (J"^ * (J' ^** * tg^ fin'l n j-a rjjjJJ (jJiuLa (Jc 
"ill LllUJJLaJJJ , ^ I jl *_jj3l c4_jjlaj| LllUJJLaJJJ , ^ I (j-a 4jj|jjic. 4_jje 4_iaijj.j «l*Jj • l-i-a^/ jxajju ,. , a. i aj 4_ia£ 
iil3.J ,-2 LaJ cjjjjulaj ,j-ic- liljLui /j-lc- OJ^LS jj^J jl (J ^"^J "tjjiljjiul <aW ,j-lc- t4Jajoij!La IXa"^ ^13 J-aao 

• alUJI ^ji CjlluiljuJI <_aLiu£lj CllUaUjJaJl xAx^a ^jjc aj^il|— i—lLoiaJI 
t(J «\^«J ,-JJjjl.lIl jjJajll jl i jLafijS VqV. I LaS ""'"J jl UJ^ La-iJC- niil^ j-a ^*j| ,J| -^J^y (a ' ^"\j 

(, hr.l I jli .i_ljjoila>£ (_g>i=> jjjL«JJjl jliifrl jS-aJj .(jil_4jjall <ili. ^Jl 4jjiaJl LllljJJLaJJJ , ^ I t4j<jiH ajjj^aJ 
?r>=> <L Mil mi ^jjj c4_j^alaJI -Cjjjlja JjXaJ La3j tl^Jj^j mi 4_ili cMl^-jaJn jlL^alj jjX^.Ij j-a 4_j1jI ^.1. Mil mi 
jl i^j-^j 4(jj4-Slai j-ly Clilj„i^l£)]| frl.olr. <i_iiu£l (_$UI t(_gj laJl jjjl—ajj^l jjjLL JjLSjj jlasl .(i— ilj^aJI) 
IjjaJ (Jj <\J i ii 4_jli cAjjLw ^I^C-I j-a 4aj|j. Mir. <Lmlm ^ hr.l lilj .i_l^i. LJaj^ AJj t jiu 4j| jlj t <-Ja_a-ajj^jj£ 
— ^ « ajj i ^illj jUj^al j-a L^iS jl jj.lajj j^s LgiS Lai <-_s1uj 4,1, mini I ajjua t jjJa<aj j-a ^^.Ij Aifc f.lill^/l ^Jl 
^ji jj^i.lj]| 4ilj£ ^jjc. cLa 4^kj^ ^jjj t , a «\V- 1 cja>l jl O^J*- (si (_>^^ jj^^J^jl hq i a lij 4jl Jai.jl -iSj .(Q 
4jU 4 JLa£ll qC Aj*j (JaSIa jjjlfl jl 2-aj .jjlL-al i . i]£j > a Vlj ^ ^ \\ \\ \\ \\ Jj'qj i nj cci^-^l 4,1, mi! mi 

. uLoti. y^$ jl^ 4jL jJail i Ac i " ua 4^kjJ ,_]| 4jajj_4All j-a (ci^J LaJ 4-a^-ail ^ii 
4_-a£-a Aijj Ljjii. UjjLajjjl jjJaJj (jpUaJI 4JaaJ j-a IJjj jl p I K I i al ^3 jl£ iJl La <— SJ-«J jl -^jL^JJ ^|jl 
c4j 4_ij|jj ajAUaS jjjLajjjl 4 aJdJ (_jiJI Ja-ajJI jLiJcl j^-aJ jl£ lij . (JjkJ 4,1 mi! mi ^^3 jjj^.ljll 4JLS (JjLjS 
6^_A (j-a 4jj|j_iic 4_fcj^a-aJ IXj j_l3 . tiljl mil IXA xljJ /c-ul jjj|>^ll 4_Cj^a«a ^-jjjjjl 4_la-aJ jj-^J ~l jJJC 
Ljjjjajj 1 (;"i<V(; «>; (»L^ ' (S '" <-J^ SjL>l i_$Xa j I n-^l ^j-lc- t_ijjoiLvil (J-aaJ cdiLiJ (Jjoi^AjoiS ajt mi <\ll " t Clil n-s <\ll" 
I 1) jjjajjja j-a S.jaIjj (^Lill (J,\nj mij 4^)j]| j-a 4aa.^L^a jjJ^VI CjLua-all liljJ (Jjjiuij .4aa.^Lwall LaJJAJ 
fja. 4 ihjlLa Ljj2 (_yaj t^ mja jLajl a^Lcj Ml jl i4Ll£a]| 4iaj2 ^jjj LJaLuC-l Clu IgjS i . ll'qj c4jj|jiic ajiJa 



'' iu^'j^ 1 J! f , -^ , c> uj 1 ^^ o 1 ^- Computation at the Edge of Chaos: Phase Transition And Emergent Comoputation 
Jlangton c^j 'Emergent Computation -1 Forrest. 

,2 cs-3 u^'j-^ 1 2 ^'-= > - J! lSj^ 1 (jjjUjjjVl ii.Lj jjLjII ji i^jIjjV jjISjj 4JjU^.- Dynamic Patterns in Complex Systems jjj=^ A. S. 
Kelso j 'A. J. Mandell j 'M. F. shlesinger. 
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(., a. i in /g-iil cCliLrul (JjjijLmi AjIjjI 4 jV'hi) olA ji^ul .,_gj^i.l «LLuilm ,—3 jj"> « j- 4 *j^ 'U-ulm ,-3 jj"> " j-« 
'*'"'*' '■' ^t rt ,—3 4_ia1*JI 4 ng 1) j i >\C.j j^s ilTu 4jt»aL> ,-3 l_L> nljaJ) aJLc. i±S)Ij& (jj^ '4-HLL9 ^"iJU'j^ 
CJjjJaJ La£ 4jl ^jL^aj jlc-lj ^g» ■»" /—S 4-aiLtJI i Q. ujj <i ,_Dlxa »g-lS j-aJ c4_pLL ClsljLai (jis t^-^- - Lfcjjiaj 
j-a t jj Ja 'iV (jjiLjLa] h injiLa]) (_£l»a]| j-aj (J-J- 4 ^ aAIJC ll-a^/ LlsjjiajjLj jl_3 c,_j.1j]| 4jl aa ,_3 jjj|jJi3l 

Ijlstjll 4-aiaj| <Jj-a : lJ.}a« ^ 'J.'" jj^ ^J^J LT^"" -^^ LfcjLu&L ^J^y ^-i>?^ \ys\ JaLoij^/l (jiaJJ CllLS 
.LaAj jl£ 4-a^i AJI ^jl% jia (jill aUajJI jls t^auall ^i JJJA.I s-Lakl Ll2j j^J • (J^J^I ^iLs. <^j J>Lj11 
Qjjaj*y 4_jjJaJ p I i ^rsl c^jjLA ^JJJJ aJ 3 fl il > . UjJajlj t (J. ujj fi (-J^Xxaj c-iLijJuJjS aJja. JJ-3 c ^ ^ ^ V aLe /j-is 
CljLul ^^ill AjjiiJI LlsLjjLajJj^ I l.la'V ao2 jl ljaJuj£l C .JjliLiJ <Jjao j|>-^ p^J^*- 4 tg&J • ;»J.L-a]| aAjLjikV 

tiLSj jl >a ^iljllj .ll$£ *^_m bL*i lilUA jl_£ Ijj t ( jS\j_*SJ1 4_aU (J _]& 1$* Jjj *J ^j Loll ^-L&ll ^J 

U\£jLui (jl j-a aC^I /J^ Cj—iil^ aUaJ ,-i I <\) «\r. <£jlc. ClulS c jjiaj^Lj (j^aLaJI (jjuLail U3j t LlsUjjLajJj^ I 
(jVl /eJA <— LiuSI jjjLS (JjJa2l — 4_io»aJ (jji^La. (j_jjli (jl Ljajl Lv£/Lajj (_L«lLa ClliiiuSlj . jul_»jii3l jfr ll«J jl£ 
jl /j-ic- -^-J-" UJ 1 ^ U' L> c ' '^J*.' ^' jj) •>"''"' iiilj . ( -_iil_4jiul (JjJajV aUaJ ^-i jl£ — 4iu£ll ( *<j'^"^n 4-a^-a jLio^/ 

.l^a^AJL 4i^X- ti Jfc AjjLaaJI (JjliJI jjjLajJj^/l yjfl 
IXti. \j\ JJa I j^J pJ -4 jl i ^i^/l -^Ji-^y ^-i>?^ ij' J^ LAJ^Lajj (J. ujj fi 4jj^Jal La (j£ jl ,j-ic- jj"l^ 'iV j i ^>J 
oAi«-a i " 1 i iijl (JaJ Ai i d1 i ii ^^i jj^i.ljll <lilj£ 4JaLo»jj (J^uAJ (_j^l jjjljill jl ^j J±^>£j .Aj^aliJI sjlSa"^ LaLaJ 
4(Jla> 4jI i^gic-J -i^s-^ji^ <ila> i^jic- Clullfc UpL (e^jJ 4jl£j Iaj JjlSjJ J-* 11 - j*^ (JjJAJ AjJ Jj5Jj ' jj^ <-A^ 
— <jjlij| LllUJJLaJJJ , ^ I jjJ Laic ^AJ-a jj i ^>"i o^jLa ol.il Upj^ j-a J&\ IXa^Uu ~li r-i<\\ ai IAjI 4j| jjlaj^/ UJ^J 
jl (_ji JJ^I (JLaj^/l jlS '^)J^I jjjlsjl JJ^. jl£ LaKj . frl'mml jjJ jjjLajJjl (JS ^jic (jjh'n lijS^ bjjlS V 
LaAJC UjIj> Mir. 1£jLuij 4_Jaikia IXa^UI j_j£j La^jfc I uli'u 1 hj m; ISjLoi ?rVn m Ujljjifc gCJJG mj (_5^JI jjjlill 

./giSj LaJ SJJJ^ j^J pJ "UaLujjj (_Lu!La <JJ^J ^j jjJLall ju^.1 jl UJ^JJ .Ajtijj-a jjSJ 
jjjlji ja^. jl .la. ^j c4_}2 lilj^ uj a ^J-al^J "(jjjljjuoll Ajla." pjjol^ ju ^UtjC^/I c _ g JJ ^^^JJl ^LLjJj£ j^J 
.La^JJJ i . 1 i ulla (J£ mi j (JjjJj «ljii*JJ 'i^c-^J^Ij .*' JH "J '".' LM^La ^-Jl <al j^-aJ V ^-Jji^JI ClJljJJLaJJJ , ^ I 

AJaaJ jJJU jl aUaJ (_^V j^-«J 4ll«a!xjl jiajju Aj miJ La s^^u (J^LlJ cLtjS^ Loiuia 4-liiu s^^u (_$l -^J^aJ i^ImiJj 

(_pLi. j-a jjj^lj ' jLaSj^j i jjaaj^/ J-JaJJ cAjjliJI LllUJJLaJJJ , ^ I 4_ioi|j^ ^-3 4_il ^-A 4 K mi «\ ll jl j-JaJj 
(ilLiA c4_^aLu^l ArtlViVI AjoiIjJ ^ia . ja.1 JLi. ^Jc Uxk LpjaJaJj Jia. jx j\£J^\ jjikLjj tlkaJI Cl];UajJI 
A-Jaaojoi ^JJaSJ jjjjj^a p LLI AjjjJa tjJLLail (JJXui /jJc- c<— L^aJ < __Hi) "jul_ftiill f.Jj" ^ , «\ i in LaLaJ <iuoi|j aj£a 



163 i11Vo a^Vja (jja. i_iIjS ja <jjljjil L^U^jjIjiJI Jj=>. ^£j^Mi]l J«JL adaptation in Natural and Artificial systems a-" ^ij^j ■ 
jjajl i^jjiaJI iaJU^llAn Introduction to Genetic Algorithms. 

164 £fjj Jj^j 4^j^ ^ ^ • '^h j^" 1 "njSlj^ll * V <J^I <>- Computation at the Onset of Shaos ^ Complexity, EntropyK 
and the Physics of Information J Zurek. 
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■ihi mi*Vj£ i " \ ill ^ij . Aajlj, Mir i) (j-a 4ajjjJa jjj-aj Wj*^ (j-*-*^ « cr^ V**"' J-^'j J-^' if j » ^J ' cojijAll <— ac-l > ^>"u 

4_l*Lu.j]| 4 rtlViVI j-SJj t (3 ,..^ijall elj lie 4_xaljj^]| 4 aJajVI ^ jbjJ <u\ iaJI Sjlill jl j'nu Cjjjj ^i 

(ji-LaJ 4_j| ,_2 a Mij jl£ .4jj^aalaj 4_}-a3j ^-d>^' CllUjJ LsjJj^ I jjfivjj iaJall (j-a 1 ajadjua (_£.la JaJJj c4JL^aljlLa 
,_lc — L&jjC-j t( ■ O •> ll (j^alj_a.l C(jilj_iiul cajjAJI <—kc LjJaJ - 4_xaljj^]| A «.H'iV) 4_jjJaJ jL^SI J; J J""' 4Jj^ igu 
4_ila. Jjl_jJa3 (jjj-J (_5-2 fti^Lj 4-il (j-« ^^ Mi"n .lgjt-a]| 4_3jjl (_g-3 <&La_iai (ji-LaJ jL£i • 4_|jlaJI LlsLjjjLajjj^/ 1 

.I^jIa_jjJuJj a-aS^M a^all jl i aJJSU jjia-j^j jLa2j£ jl£ c (_jIiljjJaJI 
6l& — <_L-*aaia aUaJ 4Jajailjj 4_jjCj-a 4JJ.J 4j| ,_]| (Jj^ljlLail aUoJil elMa-a (j-£-aJ A_j1 4£jjoU QjjajV ?t_iJajl 
jj£I Sl£l»-aj1 <ja. ClulS LaKj . t5 _uiAji3l aUaill 4j£p> 4_ui[).jj 4 Jllajl J^f" imS ^ c - 'Lil TCajoU llllilL) 4 3jja SI 
LaUaJ jj^J mi Cls^LaJI (j-a .ij.la-a V .jAju (JJ-&- jjJi—ajJjli . <J-j^aj_oXa aUaJ ~1 yi<\\ ,—31 ^JjJJI CjjlS C<-aj*j 
cCll^/LaJI Ale. (j-akj LaKj . .IjjjiVIj (jiaJjVI jjj <LpLaj]| jljWI <J£ <_£>Li. *J-^ *— 'J^J 4j^> jj^ c^L^aljla 
4_j| CjJJU jl jjj'X 'iV <JjLa_Jj •/jiiJ <Jj^aljlLa]| liljLaJI jljl (j^ij . LP tali I ' '<■> i >>jj c4Jjmi-s JJ^I <JaJI ?r J i ^>"| 
.ojjAII (—SfcLjaJ <_)j-a ^)&ljJaJ jIjI lilLiA (a-SJJ ts-Lj-iajl jl frl * ^-mti Lgjltla-J c4_jjiij| LlsLjjjLajjj^ I ^jj ^^Jfi, 
. .-» Mig t\\\ i^Asu) (j-a pjj («Aj (.InSiTijS ^ic (_pJljjJaJl ?.Aj AjIj AJaLoiiJ ^-A (jil^aiill 4iLi. (jl CIsUjI Jjlaoj 
Aja*j]| JJJ JliuJ^/l (j-a (-JJjij La^JC ^L*i ^l^jj (_£jlaJI jjjLajJj!>U 4ajl mi-\1I SjAall ClulS Ijl La AjLoba jl 
A <\]Vil ^i-lJ jl jj^-aJ Jajir i >y\\ jl j"|-sl jl 'a^£a p^-^ J-^l ' " ' a .' *^>-JAj . i " \ -\ AJJ 4_^jjJa-a j|>J >—a (jilj_iillj 
i-jjio sj-ail jli c^Lwaxa jl <_V-*aala La aUaJ jlS 1^1 La (j^ij . Jik-aj aJala liljLoi jjj JlalJ^/l ^Jl Jjjjadjl 

al 4 j_a£il 4jfcjjJajx CllLv^a ^^A Ai*-aj t,-j|j.Mir.j c=JaLa Ljj<ajaU ^^JJI Clllq i r-i\\ s^A ^>A : j» 1. 1 >UJj <— kijjj jl 

?(_gjj^u]| Jitll CllUalLoil Jjau lgj| 
Clllj^l (j-a <xajA ~im Mnj£ cJ^J 'lSJ-^J 3 ls^' '^* * tc^' ( ''' ; >'' < (j-« ^"jlAj l5^' "J"'."' (^'J^o'l j>* ^-^J 
|^i.l liLjjJjoi c<ij2 4j^j^ ^glc LaUaJ (J^jJj cdlL^j^ll 6^A <_£^j ^jic- LSj^-a jj . JjteJjIj aj^all SjUjj 4ajl . n-\ \\ 
jj^'VI aUaill LaLaJ a*gjb jl l^jl jj^-aJ V j>^J 'pUajl CllLaa-alJj ?r iLaJ i_ji|j-a]| l a uJJ^J jl (j£-ajj .AjljJtoJj 
^-ic- cajAi ^H^l CllLajl*-a rdLa^s j>^J • LjjIj. Mir.j jj ujjjjl ( _ 1c Lj i ^r. LajU j.\n mi AJ^jLai (j-a (_>3JU ilXli*J 
cLa .la* ^jjj tlJtoJjli .L^sIj s|>J I i J-ijI Lajjj ' ■»"«■*■ 4_jl£ 4_ja»ij aUaill (_gJJ-^ (jijail ^j ^ILjjj ^g-Sc-l "^?J^ 

. IALoiaJI JJC- (-3 ^_aa.jx 
^-Sj ,4Jjir„Mi«, 4 qh-^ «, aLui ClllskjlS LAjLucI (j^-aJ t LAjj i aiu ^Jl ,-iUiiJ (Jill 4-aJaJ^/lj Lj-jJJJ (Jill ?r -iLuil jl 
La LaLaJ i—Sjju jl llj| x jjaj mj Vj iaUajil ^^ L Mill liljLajll 4jii|j-a _aA 4i*ij jl /Lijaluij La (JjJaSl jj cAjLjill 
. U <\ lr. La.^aJ — (j^aLaJI UjlSLI (j-a A_ul (Jc- tiljLajll lill^ AJaJja. p-"i_>J jl JjLaJ Ijjjuj .<_Ja.l.l]| ^-3 l£J^-* 
(J£ mi; Cliaall pjjJa_o^ aUaJJI jjji ^i"i j^y ^jlic cJuLaia c?t1a1a1|j ?r Jj-aill CjJjjjJ^I i_jjSjj jl^j > < ~l i a bli 
^)fja»j V LaUaJ jlJJ jl j>^-aJ aUaJil jli i A . ^.^U 4£j mi II ClulS Dlj .4 JaJjoU (jjjljil LP^J 4jl L^^lA^J •^ s -*- J - a 



cUAiArtificial Life I J Kunihiko Kaneko j 'evolution to the edge of chaos in an Imitation game," tj artificial life III 
Jlangton j *Coevolution to the Edge of Chaos J Stuart Kaufman j 'sonke Jonson . 
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(J _all) 4_«il3l Trlj-a^/lj A \\\y\\ Trlj-aMJ <j3.jIjj]| A *\\U\\ j& ligJ IJaJI JULallj . U\ uj J^A-^ <_$' fj^ ">JjC- 
Liila clajLoi Lujj La£j . ( jlL^alj jjlaljj cl1)Uj£ csLiLa ^/ la ^gjj jjj^aaJI Lplij .lal i -JJ mj cI&jIjjc-I (j^-«J 
(_£lll l— jij^all jj .(Jji£*JLj (Jh^tIIj t4-JJJa <aj^s LaLaJ <JfLaJ («^J 4_J*3.i]l Trlj-a^l j»a oljlLa V .lit ^jjj jrliaj 
— 4_j2J^a.jjja3l 4j|jh iii^/l .ijla.1 ,_2 4_a^*ia Jaj )-i-s~4 ))\-\ 77 Ij-al <_JfLjJu ,—3 1 hj ujJ LiaJ Qy mj jl >> j K 1 1 aj 
(JjijJj (c-ul Ajjjj^ail jrlj-a^M Clslajrfu] 4JjLax jjlllll /j-lc- CJlajAjll : La la ,-JI Tula (J JJ <\"i /j-lc- U ' ^^J'" 
Lu2 llji*J JJ^b «^J*J «^ (_s^\ <Jj-^ UJ^J ' ') (JjJAAil jli cCIiUj Ajj>aL«£ '^4j j^alll lila m lij (j^ij . eljgJI 

. jJJJ 

jjl j-a 4Jj*-a jj-^J .(^fjJLu JJJi-o L-LiLui 4aaj_io«i (j-a cj\a (JjJ<aJj CIsUj ■AAnilm La_iiu£l Lul jjjajaiila . i_jij^ail 
j )\ <\*U (-iLj^aAJ (JjV. uj fl J )-^ a CiJ^J~U^ "Hi) jl-£a U-^3 j- 4 ■* v ^" < " c$>i-Jl jrHJ^' ?- 4 '-i^ l J ^' '■■"'■"'' tljfrLa. 
t _j)j,MiT,i) ^Lj^jJall (j-a 6Jjj<\"i (j-*-*^ « *-*£) '(3aA-"> la, (Jl I ftmiHift t lJa« <i (J 1 Hi i ini) jljjjai~(Ja.llJI ,-i pr^LaJil 



a^Xa AJjj (j»a sA*A ^ A ■> JaS /Jc- 4jiuji«a cujAlia A^lalail JJC- ^Isj^/l (j-a ^AjojLjuj ula^j UJI (j^ajaiil jl 
i—l^jll ^-jIj.iV. ?TJA _aA (JjoduUJI I.1& jjl (j^ajaij jl (j^-aJ c4jjjall i ■ ij mjj . (JjAaJS (JjoV J^j>-^ ^J 1 ^<jl /Jc 
j^jj La t a uSoSj jl IjJajl (j^-aJ c4_^xijj (_$a3j .aUaj]| ^^ic i ■ IJJUJ jl <_J-al ^jjc LX-V 4xjjoU Aoiu^i. duljjll 
4ijjll jl Ul JJ Ijj j£3j .UjJC- (j-a jj£l a;j£la j^h" ^1 alljVI Q^*j : L-lVjiSI <ji k-i]>ajl ^Jc- MJ^ 
jl j^-aJ A_jla c4j-aLoiLall ^llfc^/l jjj 4JL>lstJI j_y>J^J i ^jjll i -i ■> L V LaAJfc i jLS ClU 1 «aljj aJLfc j-a i " 1 h'q 1 a 
AjIjj j»a i-jJpiJ Aiiur-i i 8 ujj£j /«J»i tjj7> «\li>ij culjjll cJ^J 'p>-aJ ' . U>J t( ■ U"> U* 4 ** ° '"'^ "■ ClAcje\-\ «\; o^-'- 1 ^ 
• P/g-"i I—IjjuiIa T-ULa jl j_aJj^a*J ^^jJajfc (jU^I 1 £ n 1 n 4jqK ^UJa^ajJa U^L^ajJ Cllli^Xii.^ I <— Sjj^aJj .Aim! mil 
J£ c^-liijj o3-£^l J< CjLmJ*£ IA^JJ*J jl jiLaJj .aJL*JI 4JaJ^i. p-J^p Lll^XxLajll j-a j Jj£jl U3j 1 ^>"i i " 1 aj 
jl \jjlj_iifc j-lJJ (_5-ljl a' H'lil jli di.lj ?rj_iijj (J^La. j-a Lii|j Ijli •-AJ-15 ^ SJJa n ajj-^aJ ailxll j 1 a£j L^J-a 
^^-3 j-a^J I^JteJ tg.ljJaji ^>ll j-a j-faJ ojUol - 4_j_aaa-a A nh'i'j C1i|jLijI (_$Xjj jl j^-aJ ?r h mil jjc Uj-JajS 
\| | \-,\ 1 1) j jAjj jl j^-aJ 4_uiaj aUajJI jli CaJDLa jjc. TCJjijJ jl^a. UJJa.1 Ijl ciiil^ j-a jjn^rll /jic-J .cJa.l-^1 
c^LLJuJjS jjj LaSj .4_jiiaJI f.Lja_ajJa]| t aj 1 ^ ,_JI (JUaJ <£jLail UjjjJaJ *-a -*-\ mjj V ^/j- 1 ^ 1 L>^J ip >JLa. Aa. 
li^laa.1 laj jJ t^.lnilni ^^i jU 1 aV Ij jj.la.lj3l <Jjo»j i_iLa»aJ sjjla ^ 4ajLo»a CjljlSJ A-J-aJJ (_5l3l ^ji|j-a3l jli 
j»a jLoiLa JlC. ^^ic- jljjjaj i Jl*»a3l ^ji cLaA^l£j . TV -3 ^LuJI ^IlLa^lj 4aJlt»a3l jii3l AjUaS <— UU (Jaj^ 1 j^ 

.jlij^a^lj jjlalj3l 
4ivL«£ bj fix \ jl ^ iujj LaJj t(3;i^ (J^IJ- 4 '"J i^j- 3 l-^-iy '-Jjlj ^JjJa^lil jAj^a£ iJtojJl JUJC-I j-a *^lJj 
^jaj^s c^-jjjli aUaJ lillJA jj^J ^/ 13 ^-jl jA 1 1 ■> \ n i j-ajJaLail ,. ja» «\llj . i_ji|^ailj i_ji|^ail jjj LajD a^J*J-a 
XaJ*J cljJJa. (JiVI (_j-3 c - ' ^i^L^a-ailj I (Sjlc *^j ^^jJI 4 ^H'l^/lj .t a aSuiSj jl jUaJjlj c jj£JI ^^i ?rjja»la clkfjoi-a 
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iJuj'i lj (J^jjULuu ClnxJj c^uuj au^j (J^- IgJuJaJj clIiLLj 4.1 ml m .jau (jaa3 . Ig n^Vimi ( Ju\ Cli! m, 1 !*.!! /jJc- 

l-lgjj CiiljXail I i t\\ <\ i aij 77jLi> AALoj JaLiill j^it j lilLiA t I tjh . L).iL> cLuijia t^^v uj 4.3,1 .roilj t 8 ujj£j ^ "l"\ 

4j^laJ IgJ 9 , J-JJ«J ^yjll c<LaL 4jj m'll |jJJ-4 Cl mjl t 4_iJ_jJa^L£>U 4_pl*»a]| 4u^j]| oIa jl l _ s lc- jLi uJJj£ J-*^ 
t o I '1 q uj£ (_£.lll aUaill AjjjjSj ajji aJ .AJjJ i_jLuoa> '.QiAjJk qa (jjSu 4jjJaij jfliilj >( _gj^/l 4jjJai3l£ SJja> a^i.lj 

3_a\j| jj£I _>L£- j^b^) l3^?^j _>^^l i—iLataJL l^ic- jjj*"^I u^y cs-^l ^iP^I Lub i-j^Jj . s.Uxi.1 4jja»Laij 

lij (j^ij .(JjJal »1 hV 4,1 i ol 1 1) .lljj jjl 4JaLanj j^aJ 4_jli cJaijJa]| ^ji liiajal Ijj j£Jj i ((jj^UJJaJ jJJljS (j-a 
. JjixjJl jjj£ L>.JjaJ (jjaala cLlajll JaJ^J jl AJaLojjJ j^-aJ 4jli C^Lvul JaiJI /UC- -ialiill (j-a (JjUjj UJ^l (jlS 
Cliuujll j-a (j nlv jj clilxk >-"i_>J . LslfLa l*Ja3 jl I.Jjjj l*Ja3 '•'{)£& 4jaLaJ (_£jj Lj| ^Jc- jjjj^a^l JMHim'i jl 
.lie (j£Jj '|jL^jj Lfcjj^l igA LuLjlaill jjJaSl (jl i_J^- .llj^mi^ (jj^ljij -Ljljjic- U=*^ ^ ' ■"' Jj '^J^ £-52 <_j^l 
4Ja^La 4_JjlaJ (jj . *Uaa.VI Ajjailui .i->^ 1 i ;->jl <Jj AjjJaill /» ">^ Jaia (JjuJ Igifl i W\ jl i ■ 1 aj CLuLuLiJI S-b-^j 
4,1 ml m >u-a (Jaliill -lajjj c«-^Wj ■* a ^) ^,'°*" 4_L^La 4j>*aJ J^*j ^ n i ii jjfu_iai 4Jjjia g.1 l-rsl ■AAniini A-a hj uUjJl 

■ J».wajl <*1L pUaa.1 

AjL^a j|>^Ij jjSJlajI (_$^1j .^iljll ^gi a^ill ojlA Ax.jjj-a ^J-a (CI ^jjj liljAJ t JjaaUjlj fl-li^ajj La (J-ujAJ LaAifc 
rt-alj^J jir i ^i) j^-\i (_>ulij ls-"I ^ Jl«* 'I -^*J (_5-^-a ' < -^JJ_>^> < 4i^/(j\^ "— *£>*J <_c^ "^J-^J Ciij_ajaUJ (-i jy jjjjl 

J ...llnnll j—4 h AteJ J *<' l—JJjij ^ O • • ) ) • • • ^ • • • O ^ J -Mlluullj .UxJjJ (jUI L-lj ..lUll 

i jVi ^ .<jc j£*m J>^l ^u^ ^ji ^-u^-jaii^jaj^u ^Lis jsl <jV u n n ni n n n n n 

<j£-a 1 gilLj (jJill liLSjS cLaLaJ <jj|jjic jI^lcI ALmlm jj 4t_4jj«jJI 11a i_L=kjAJ '^L ^-^ j-^j 'j-^b '^-* 
: Jji ??-<iLJ^u jj-^J 4aj|j. Mir. 4,1 nlm Xujli aXr^jll 4jjjJallj . ^ ^l^iul (j-a c^ULa t I^JtoJ ^H^l j_>^ t Jt>U."l 
I^A ( ■ \ > j-aJj . LA^laSj a^jl^JI hj^> ^ : jj^A£- a. i n'q J Hj mJ i—ll uiaj ^" XujJ (j^-«J . j-al£ (JjojImUJ ^—L La ,*-llal 
hir i >i (j£-«J .^j-la LgJjLaJ ^IjJ j- 4 ' ^ j°*"' ^H^l j^J *— 1>^ jj^* 4 (j* 4 ^il^ 4 ^'J^- Aiualui jj^J i " C<— 4£)*all 

.i*j V] e JJ i ^Uj iu Lajb 4 * £j q :^jUJI ,^1 4 1 ajlall ujjjjJI ^ijal ^^gMI ^cljS ahVi.nL <jIjj!I 

j£-«J jJ-iill i JJ.i^il (_5^ljli 'SfJj Sjjjb^ jl i_Jjjjila> ^.alj^J j-a hjST*i JJ^I jjSLoi AjjIj, iV. CJUj ^.li.il.iij .C 
ihjVi Ljlfll ^gA JaU JaJLlS <J^lSj LoUaJjl jpSVI pLjjVI jj .(j^jljill ^-IjViiiiIj r iLull ^LvjL UgjK SaiuJa 
jjj caL>lL<ulj yi&l) 4aJl£-al jjj jiji jA Juaaujl ju (jj^aJl ^.'iVn I^A j^ij . I^jisu LsjjSI ^-A LijIjjJu Ia^SIj 

.AjjjjJuulj aliaill 
7-jjSIj . tjjl JJ 4,1 1 ill 1 11 -iJJjJ 4jj< 1 r-i aAjLjcl ^-i lj*jJaj jju 4 K mi «\ll s^A /jic- lj."*"u jl sLu*JI (_>a«J UjL^. 

?ijuS Aluii ^j p3^ c^ Wu^*' ^-*^ 'LSjb^l cr* 1 ™? - ^! (3^*^! ^' ^ ' "j LoLLa 3^y 3^^* <-L^bjlj Ijjj ' * y * " 
t a S£j Ls i_$-1aj 4_ioiLa (j^j La pja-w ~ij'^ , »*'i .-Ajia 1 »l"i-s ^ !a£_iJu jLs - <_u> (jjjij- 4 f_>^) ■fruJVl 4_ia1*J l^jjLi 

liluA ju AjjI aLai . Ig iiiq'1 CllLujaJl jj-a ^uljjic frLaa (j-a ^)J^I Ailia i^\\g**li nj AmL * \'u aJ ( . JLs (j-a 4jtjj^a 
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.^Ijj <aijj U j-iL 4iUa (jjijj A_£Jl£il CjVVI tj Jc. ^jjLjall a^jall :ejjj*jl3 tajJ 

c^j-a cAjjJflj^l 4_iill .l£-lj3 jilJj 'L- 4 1-aUaJ <Jjl_Jji3 .<JL*i]| Xja*all <J «v, > aJ LoiLaLs jl»« — J-^ J > n9j 

(JjoJj (JaJj ^>sJ*a1I i^jiistil j^ull jl j^jll i_stj£ /O^ c4jlaJI oJA ^^-S - Aa. AjuI ^j JajajJa-all <lu-4J (JjaJOJj 
Cllliillj .a^JteJ (jjuLa jJb C(jLa — <_U> 4jajoij La£ c^jLrul aujjl jl tJalir i nV^I I.1A UjJa (jl .^ la *\\\ aJ£j <ul 
. jj-aSI l&jaj ajie- jj^J (_s^l CliLiill (j-a I^JteJ JJ^I (jj-^ J-*^' lA.le.ljiu tlilpUuLoiVlj Ia^c-IjS jji£j ^g^lSI 

jLjJ ^jjll Clll 1J-) rtllj C<Jjjjjll <jjLull ajjoljl (j»4 -ijj-all ^ V'*"' JJ^VI ClllJjK rtll lililAJ C^j^jljJjll aJUJI ^J 

4_j|— UJUj Iajjj /gJlj. m(~. a' nil (jj^i Cy c<— SJJ*ail I.1& i_la.jAJ .<_gj^.^M lIiujjjjjJIj LllLaJ^/l (j-a AjoijI (_$Xa 
aA JLaill J-ttaull j-^J •e k [)-i ^* (jT^ JJ-^"^' 'tjVI (j-J*> .j>9-j-a aXjLu U>^ ll^Aj-JaU >>y'£kl Jjlfl J.JC. 
j-o j» 1 nil iJlj I .lie (jl j-lJJj . LujiJ 4JjL<u-4 jLaU^lj jjjull ^j& ill I Sua *i jl (Jl jta - cJV JJ nij^ .4lDlfLl^ 
A Jajl plLj cAunbjl CJl&UJI ijLuuSI jl p]>ia,lj cAJtilL Jl.nlVI ^Jfc LujJLa jjoiL <jj|;j1I CjLCtia.^1 

Clllj l-rsll Ale. :,_SJaia]| (Jj-a*JI Aj <v 1 aJ La al.lv nlj AjtoJJI <— S£)*J 7-jJiL& c4jLa»a> ,-i lAfc Cllis JJjLjJ A-JaJ 
(Je (_gj"i^j jl j^-«J LaAAa.1 jAslj c^j-Ia J^XjLaLs jl ija fi j>^J jl (j^S -< ^^ "\rjM '(SJ' ^"^J ls-^' SW' ' ""^ " 
CllLLua j-a j jjSJI t_ij uU (c-ul '<_S>^' ^— '* "ij*> (J«- "'"' (_s-J' Clll n^ll (Jr. ujj (_£jJi rt-alj^ u-**J ajj 1 n^ 4_*Ja3 
■ LiJala Ala-Ja Lgjj ...YYTVY^ ^.Jal laA^lj Sj La Jala ^ , ajflj jlipV AajljJifc Almloi AaljJj .jLiuJ^I 
.AajLataJI 4jjli*aj| CllUJaL^ll j-a o^u^ Cll UjJ > n ^ i . llh'j ^-jljj jl l_i_jjoiUvJ rt/slj^j -IujJj 
jj|jj uj^J .AJj(; nn ILuiJI p Aaj <— ij^j .<-_ajj*aJI ^-i u-^^ (J^J <j^4J ">|>J UsJJc Jjjjojl <_a_^*j UJu ~iq*Wi 
t ^jjLojiill JLtll Lgja ^ hr.l <joi|j^ (jc. c^jiljjjai ,^» ft ^ji i_»a|^1Ij ^jjiitLai <«-<iU> ^ji ^L^ajSVI >llc- 4 JJjl 

• UaLaJl lja_iiu£j jl >gJ-« mi a j jU_j^alj jjX^.Ij j-* 4aj|j_iie (Jjoi^ajoi 4_jj^aJJ (j^la miV t jLsAJja jLalja. 
jj^i.lj j-a 4_uljiu ajl^j ajjl jl t jj.iajjj j^i n; jj*jUj aiil — CliUJaja IjC-j i n j jl t . iaj <jjaall (j^aUvjJul" 
jl nr.^/l jJ-JU ljA^i.1" • j >Jjl ' . ' "'^ "ta.l J> ajj 1 n; I AJJJ CIl-uD L-u L^j jj"i; utJJj cCliijll (jiaau i~ jjjq 1 nj 
^(-joi (J£ ujj JaLAJ^/l AjjJajS CJj^jl Ijl (j£ij . /. L \ > «aJJ ^^.Ijll ^-jj aJJ hr. I ajjl :La A^. (—11 'a>JJ^ Cjl» I 'in ml 

".^qn-^ n Au njS niLual UpjJaLou jl Ujjjjjju 1 1) pg-iji clIiI^jjjII j-a ^^fc (_pLi. 

JaLaJ^/l <Jjj aAfc AJ 1 n^j jlSj^/lj - aJIjII (-i a^j^.j-all JJC- JaLaJ^/l Aj^j l^ij^ajJ <i|pj| jLa - cJV ' *3 C " 

4-j/u A lLajl Cli|^£jxall jhtj Aalc *_JaJ jl i . 1 -^j (_5AJI h-sll j-a i—ulaJI Jj^i. (jlij^/lj .aJIjII ^^J a^jjaLj-all 
Aj^^L^ail (JjjjULsj jALu<9£ CIiIaj^j j_j^J (_$-l^ (_$> /Jl ujLa^' (J' t H>HJ & '" ^ "<S a U^ cs^^^ ^(S 1 * "' 

aJUJI aj 1 ajj (j* IjJteJ JJ^I - Ajli^ Cll|jlSlj| ^jA (_^A<i (_$l (_jJIj jj^ll L - 'l)^* 4 CT^J^' CS-^J pUaJ' j- 4 r"j]>" (j^l 
.iill.i A-* CllUaLLail LgJ^ij CjLujjll 7- Ijjl i_ JSJ j-a JuaJ (Ju^j i— lUJa^J a^jjia ^-^'JJ L^' 
(_liVI /j-ic- cLAUvjI lilLiA jl j-lJJj . AJU-u jai ,JI IJJteJ J'J)^ (-ajjjjjjl aiUJl j-a LJaau jl I'kvH* <^ ^)*-"U 



166 ^^j jjj- Effective Complexity J Gell-Mann <> O^ 1 ^ 1 J^H ^ the quark and the gaguar. 

yjij ( jS j_jj ^]j jL^i t4_iSjluill *j\xl\ jJ (J^ujL^ ^jj^JaJ /^3j tjjLo^iia (jl }3^aJ 4_i3 \*-aJI '"'' jlaajj rf j i j i ul -^ 
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7-jJaJ j| f.^yj]\ jiLaJ . LpLvil p Ijjl (j-a ^)jSl 4jjfLi£J (j-a CiJjSj Cj> I '"* *J JJ^' Pj-^ J^ ' *-^J^ C^>" 

(jj£j LaJJj ' CllLajLcAJI 4jaJlxAl eliLul a-ijla lilliA . JJtoJjl ■il-^J jl <J ^^J IJLaJ <JJ^ 4-ajU^a 4jJJjjI.j l">">^ 
Aji«jll (jli (L_iljjua Jc- jjuajjjj jLa3j£ jl£ lij . (JjJaai Jajj^k ,*-^j J* 1 - SjJ^-3 l-\£*J JJ^VI CjUSjia t\\\ 
^l^jj Ajixall <Ja O-^J -(jSljjiH <ila C3 , <v i aj La p^g-iui Jj A aIV^I *ijj 4jii.l.J Llllxalip '.'.'"'.' ^>^J (jl (j^-*^ 
??rajJujall o3&^l (j* 4 ^J' ^* ^"^ « U^-a (j-a Jj-AaJ La^jfc <ijjJa3l liillj jAjj JaSS 4jl jl ?(Jla "Uu OjjjjjJalu 
(j£ j-aj -^ J'"*> 'I -^ja-J Lajjja. UihJ « t ^ "'^.' 4jjf£j LoilLa t <Jl£_ij^l J^ j-a la.laj ^jj^VI a I .la II <JfLii (jl 
("l LmA Qt-M^A ^jjojj (jl AjJa-iojJ .f-La^JI .t-^ ^ji Sjljj ijaj Lga3 LaJ i 1.1a ajji_^a AulSI Ja£3 ClJjl cCllbjliill 
Jc- llja (_^L> (jSUJUoi jl£ mU .Jaa ^-JJ-^a -^a- 4 ClulS LaJj jalj c<Cjjo»j (_gjjiull f- LalU j-aJJ I.jLu <Jja ^^ 

.l£>Uaj Jjaj V Jl t aja-9 Ja Jl l-bpal LjU Ct_j|jj-*a 

( A_, aJ j jj i ^r. ^jJaaJLoilj 4Jjoi jjjla V<3 » sjjjJI Jl <cLaJI i_jjlic. .iJja (jaiLai jltl c4_iiA.ia oLa J 
olJaj Sua j-a <iiai ^jjL jx JJ^I -J*J cLpLvil o^^*J-ail llllJjK t\\\ <Jjl jg bu CIiIAj LaAifc t(_gjV«\ < \ll jLvij^/l 
Jl CIicjjjj uljisu ^>j£I ?T J i taJJ CJ-aJ if- Ijjl AjtjJajJ t4 hj mj dil^j (j^l *>-^aJI jl J n» J jl U ji=^ .AjlaJl 
JJ jj-^J jl £)&*£ LaLaJ (jjt£*JI jl Jj JJ-kJJ jLa^VI (JjIaJI (j^Jj -pj^l Lilj^ \jb[y ( _ s JlSI CllljIjjaJI ^ SJ^a 
A 9J.W t^^.9 i ^<ll (jjtikjjj jjJa ^ «\, i aj (J£ ujjj j^aa-all jJJall ,_^S t (Jj^aJ cAaJUaJ^ul UxajljS J lilli^a ,i'i,h 
V l^jl , ^-«-a jAjj ^a Jj 1.1a t a jja ^ l^J-a J^^JI cU^iJI a^^jtLall Jj^/I CAijJa n\\ q >>■> j \ Ajjjc. tliljljja 

.AjJuliill U3I j i ^i) x-a TNuiTi 
t jjJaallj t jljaaJlj cCliuiln <Sla-a A 3jJa clc-jjiii jj^'VI 4jLua3u Iajj cAjx^A J ou^JI jj^jijJJil i_ ai^aJj 
t (j in -^ llj cAlij^aallj tal IVulj c4_ajUallj tAjXjujjl j-a U2kjAj (JjxjJa^l al_joi2VI ujJa t^-^- jj ".'(Sli i (l) "> ^'^J 
/<J niVu 4 qh-s rt (jj-^ JuA) A SuJa jjj^aj ^—ll jjjjifc j-a c<Sla-ail ( " laJ ajjJuU-a *ij Jli tAjJuSjl <— alljj .pjjllj 
tAaa. 1 ! i r-\\\ iillft,.inVlj CllL_Jj^)llj llAjjaj CllljlL^_jai n_j_£Lifc tdl^_ua) CllUi_j^ai-a]| Aj-a_jJala c( CllL-jjjaJI 
ioJA . I(_£jj2oj3I pj-iil 1 1 ■> J Hj cCliljj^ailj nilLajoi^/lj u i^ljjll LgjS LaJ ndiljjlaill (J^l CjljLaJlj c( jjj^Lvll 
a^a-jJol AjoUJjll pj^aJl" "t?ejj ujjjj 4_Uj^/l AjuAj^!)} I CllUaixi-aJI" ^-A cdlljjS^ll J^-* i_ljLailj J_a^. ^)J*J LaS 

(jit-MU Clul£ (J-ajVI Clllijli-a jlSj c<JjL LllliuJall sAA jl jLuC-l Jj (jjj5 t?"^ 9 CS^" *-LJ*JI <^jlj ".aLvaJI 
i ^UJj i an <\ i nil ^t e\\\ (JJJJJJ cCll_a£j|j ^JjLkio JJUj . <JJ_aJa^Xal CllljLajai ^-3 l£>^I ls^Lj UJ-^ Cjl*J^a 4jfcj-a 
<jjj*JI ClLajJa t\\\ (-iJj^ <-aK ( _ S _A "a aij") j uiaj <jLv^ JLj ^ i aS t^^q * ^\\\ f^yt^jyj jjJa t a uu£l (siJI 
:JljA CjjlS jjl Cllajja aJI 4jjjfc ^ ^ilj .ULmi ai*ll 1 g LaJ ^1 CjUjJaSI ^i aJjill JJ-LII ^i 4 SjJa oil 
(j _£jjj (jllI ^jjju^/I L^-a_oJa^i.j | jlLjoi Jc cjjf^l Jc cLji-a <jojI) (jjt-aaJI 1 g'nr.L cOpapillia UjqjJjVl 
jl j£-aJ ^gjll AjImj ClUjJOJ Jala-ail 4-aiu "tjlmoll JLji." Jl cOdOntOghphUS (jjjijjajJJJjVlj ^<~jJa-aJ 

^jjjjs/I l^a maj challucigenia Lujaj mjl^SI cIIa J£ j-a <jI^- jj^^Ij j Cil ■ aa J a^cla cjIfLi ji jj£j 

t 4_jjXJ a^£i£j n_LAJL a^jj-a AjjjJa Clll i aa n 4,t,tnii a^jj-ail cA^jLvill Ajjaall aXaC-^/l j-a ?T Ijjl At.lni .Jjj-ail 



',ilj^ J liiAio oLra. ; jjl) "»jj,«"U AjjjiIuiVI AjJclill -j-I i ajll (j"- 
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\\ \±^. L—UjC. jjK n uiiaajaijigJlj .(_gjAJ V ?4jl-gJ 4_il . j i <*>3) 4jaLjal Clll i ii-s rt 4ia»j o.la.lj 4jlgj (j-s /g^JAJ 

'"'■*■"« jl (_3j3 CftJgJa (j-« sj^j^a <— fi^*J V 4JI Aikp 
* niTlm Ja-all (j-a <J-aS V 4jl eLoltJI j-a J» i rx^\ (JJaJJ La-iJalj jl£ c^^jJaLail Qjsl\ Cllh'n* lm * Ihfi ^jj 
(_gjlA c^JUajl 4 ajia » k) ; ii3>}l i if, .llja. lSJJ^ '<J^ C5^ **-£•* ' >&VI 5JaSJJI ^j .CjUIjj^JI olfc J13 
(j S<\J (j'-S Ly^-JJ-i L — 1 '-^'j^ a- (j-* 4 J J 1 ' 'I (jl "^-"^P CS~^' '3tH-H t rJ"^J 'C^dJJ- 4 L$l}-*j£ (jj^j '"J t Uj" 1 t>' , "'J 
t a i Ki AJ-a 4_j| .llja. J-19JJ .6^ja.ja A«J aJ aLuaa/2 AjjoiLoil ill I hli^ rt (_jl (UK a-iJ^i. jjl uo»J -AJJ-4J IAjUjC-I 
i—Ujoi liluAj • ajJI lA^aJ ^/ ajj mr. jjjjic- ,_3I ajjic jn^ lilliA ((jjY^ll jl^ii^M j> ^>r. ,-i (_gl c<iioi jjjIj 

c <]jU^ aJLouj aj^j]| Aju^\ cjli cjlijlk-all ^Jj tjj^Jtail ciili cjlcULj^l j^ sl^lai^la .pUk^l \'^1 <u*.j 

(jl (j^-«J 'J ''.]"> J iiijlgJl Clll 1 0-^ <\ (ju (jJall (jl£ (j^ i^cAi •» La-mJJ (_gj*l > a <\ll ?t K mil (jfc (Jj-oxJI (J i ^i^ 4JjLa«a£ 
j_a (j_a^J (jl (j^-4J cji&Xa Aa> ,-JI UJJC- LJIjJ^ J-^-iy wa (jl j^a-Jox /j-lc- "Hi^ <_Sl) t^Sto a slj3l <t,jm <JlL«J 

.ILjjJuj <_Jal jj£I (JjjK <\1 o^jjj (j,* AjtlaS (*iljll 

<j2U1I dlSjla all lillJ CJil£ c4_ijjjjWI Aj^jll ^i ?o>£x4ll ^jjjJajll t_JjUall si* j-a jn^ll J^ VAA .*jA\ 
UjI ^jj alj^. (jllj .<jll*i cJi^l 4j,^o->\I CjILIxLaII CJli Cjlijik-ail lillj Ajoiliall ^i CJjj ^aa jyr.l.^VI ^A 
Ls^JC-j . UJqjJjVlj I j'lj-^t J iiijlgJl (j-u ^>j£l ?T •> Vl (jl (_3^"l > 0*1 Liiu ^lijC.yi (-JI ClluljjaJI Uf.^Lajj ILadJI (3JAAJ 
(jj2o|^Jl (jl <JjJ"J IX)"^ 'J - ^?^ (" "^J'JJI *W^' ClulS <— ijS ^Xrioj (jaskjjj CliUl ^>"i 1 a (-3 cs^Lajj jA t(j*-«J 

.(jjjjoiLaJl (j-u ?di ^<l 'ajjjjjJaJU l_jj\£ 
IJLaJ uj^. J<uj ("u i\y (j ^ii afl <— aljjj C(jai.ull (j^xaJjJ C(_gjjD JJ^J ^ fj-«l (Jjia*Jj (jl LajD jj^-aJ clstfla 
lajj^j_iaijigjl£ ClilJjK a Cli^Jjj dijjlilll Cliljao lij (j^ij .a^JjJajjoi ^jjj di.il A3 A nt ^ ClilL^a (jj^J (jl t -XaJ 
■13JJ«J t(jji£*JI /j-lc-j .u-ali. L^i.laJ (jLS DUU uj^. (j^a-^aS <— kuU 1^ miu 4jj(; mJU jj^-«J ^j^ic. c4Xul£ ^Lic. 
^jc cllj^. ^>*l*J c^iljll ^jj .Aajljoic- ajjj^aJ (jj^.Lill Jjii.1 Aa3 .Ja^. <ULoix ClulS <£>xa£ll a^Lyi (jl -iij^ 
pikaia jjjj "ij^a. Ljl^y j-tuJ ca^jXll 4 J ujj jjJ-*-* i^j \^ i\ <_^ajall ?tjj aj jj <j| Jjillj c4_ju£ ^>^J 

^jji.j <jjIS-4J ci^oxjIj Jyn^u.ijlfrll ^a chordate Ijbjjill S)>.V. cii£l^J ca^Lyi ^*j ^LLH cgracilens 

^Jill tilJj l^jjj (JjuJ t^ qfo-s rt aLa»^.l CJUaixk-a CluL A3 Q>Sj (jl (j^-«J c^>ill jAjl 4 q^-s rt 5ja>^.^jj .dibjliall 
lilM-a <j3 ^ Vr* J (jill c'^iA^a sUa. Lgjj' ^jl an mil sLsl\ All?*, (jfc t aJlaJ y AjlaJI (jj Jjijj .Va^. I^j ijjojj 
.aUaJI ^jS ( _ s ic ^jIj ^3 (j£j aJ jl (jjSlai ajjir . ^>ll Aj-iL Clul£ <_ SjS ^J^jl <U^aj£]| (JjijUII ( _ s llJ JTJJ^ ^^aII 
^^SjjISoaII (Jjijll i^ •'JJ^'ll »laJa "^1) AjjoiLoi^I (jjjljillj U ij <u >\ ^ jjSj aJ Clu^aJI allajll" '-ilj^ ' . uSj 
t jA i"n,wll aliajllj . jj Kill 4jjJaJj <lull alxj ,_gj*i i a ^ .jj.i'VI C1iuxja*1u ^JJa. jl ^((^aojjiull .■>) «\ i Kill ^^3 
Uoaa cJ^aJ^U ^LIS UnUna. lajjlj alj^ll jli c^jlw JTJJ^ A- 4 j^J^ -^JjSAj LaSj .4i^L^s-aJI «jlj cl«J ^ta. ^j 



169 .rAn-fAA jj^^uij j±**A\ : "iiijjaJ| (.Uull". 
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KJja jjj-i <_L^9 JU$-} j\)£- cr^- - ' J-^J • ' " ' ' ^ a ■"S^J^J^ ^-^^ ■ i -^ 4 -* a * a ' «j-*j*^I t _ s -3 1 la Sal LajV pic- ^jJ LI 
4 aJUj tj l-ir-V cUjAUa 4 <\g ^ ec.L>A jl "t>j\± <j.1jjj cJaJj-iiul <— ajjtl JD& <_5' '*"^J' ^-Jc- "*' w jj Ajli 4/a-lu 
4_jc|j]| SLjaJl i—jLjC- ^gA LuvLja. ( _ s _Jajj V 4 i\ht<i (j-^J 'LlK ' > "a « (J^ <^ (J laJUJ AJjISj 4_joiLaav cAJjLus 

....Cilill 

j-a -IJ-i^ PjJJ Li^IaJ ^' LS"^ - -JaAJJI J J I ."lift U_>a. A_<»UUl Ujlf^fil (JJiSc (a-JC- Jala (J^2kJJJ [Jl] U-**J p-S" 

.UDUaj CllSj <_cl ^^2 Ijjj Kij aJ JjjuII ^g-JJ (jl 4 Sjaa j-a (Cls.laJI 4_llLuaJ aJjU JjXij (JLciiL Ljajl) <JiA.lll 
(jX- fil ■*> <\~1^U tCllj^ail L_ fi^/lj <-_S^I tliiljjLjai j_a .l^lj j"l<\jlrt .1*J l _ s lc liLalgjj A_ Jaj j-a-all liA ^jJj LL-*aj 
(-lili C(ja2kj)jJ <JIAj (j-a e^a jjjla JaJjoill <— SJ£. uAC-l Llj .4_uiLo»^. (_£J^*\ ou2 (Jl Xi3^ ^i/"^' ^z&lfi <3i)^ 

".AjuAXa il& caJjIjII ^j clgjl .(JsL^. jL«Jl£ <_S>^' \y* Jj Klj . a ^/j-" 1 (_5' U4 t ^^' 
4jkJ^ ,_]| 1.1a. oAi*-a «Uj i <T> II 4 JJ <\-> i " la i i ^il ,-ja. JJ-JaJ J^a.1 (_3jii-a lilLiA <_Lj3 4(JAJ (j£j aJ LI jiJj 
Ajjljjic 4.AJJ LjfL aJ LAj_jJaJj eLaJl j-aJ jL .■>! mj jiJj . iilL ,ji >jLa) -Jja* ?r)j*j^j LjL Lcj *— ^O* 3 Lpl 
^Ij^.S/lj ClsUaja^all ,-jlxajfJl i_u£jj3I ej-Ja /j-ic- c I J ala a_3I_^jI ,_fl" jl£ oL^JI j-a La pjj sjjIJ (jlj cLaLaJ 
^jjill_J Lajlx-a Jj-ij tLa^i ^ i >> <\"i *W^' djl£ LsXic-j ".(-jljjl ajJajJI 4 ^H'^ A_jj\jjjall [5^Lia1Ij iaj ^}t\\\ 
A_12ljj (—1c - IAjjc-j aj^aJlj ^-jh ml) (jjjlji i^j-ic- X<u*j /j-Jl "'^J"> 'I f *»J < ■ «adJlj f.ljJl (j^JI_>2 C'\ Ur."~A_jjLj^l 
4jjaJ-JI CllljjJaaiJl ^jfc 61^0^1 ^Lw ILoiljj ^JijlJ (jl j^-«j" A_jl ^JJ*Jj .4 'ijt ^ CllLAlaol ^^i Cllljjij jjJajll 
Jjijj "!bj-s io") ^gSSI Jjj^aUJI ^j 4jjo»J Ijak 4jtjailj Cllljjill" ft^A j^ij ".(_5jlaJI aLaiaJ^/l J£>ia jC ClLuoj ^^jll 
Laj t<LuJajl L_l*_Jall ^Jj^. >» i >>J . (Jj i ^iliJIj 4_ialaj| jailjiil s^A jjj ^aJI a_u^)j jl i . \-\\ jj| ^^A 4jln)«\ll jl 
^i dillll (jtljil plSiil (_gjjJsull l^^I jlS Ijj U <_ajcl V cAjaLajjj" lajjajj cJjU^aUJI joj cdiLjlaall Lgja 
^j (_5-^a-4 CliSj (_gl ^^i IajI lL^ ("J L^J^ jl >* ■'UjiJ jl j^-«J La cJ^J ->lajl i " ) aj jl i^jS *i J^u c$l 

.4aJU 'ajA j-<uul 
jjjljj" L^ajJaJ /j-Jl C1i^xS_i1a1I U-aJ jl W^ [Jj £ J ""' ' "J 6>^a.lj <ijjJa j-u JJ^I lilLiA jl_J Uj^Ajj 

V jl (jagJaJ jl 1 (Sjlc. 4-UJJJ 'J-i^l ?"• j ■ ^"" '**" *j'^ ■»" j-aJJ Ls^jc- tjjULail lW" ls^* 3 V? fj a ' ■-'*'" J su^l 
<Cjja»J ( Jjiall i—JjtS-a) .t ■> ^> \l ■il-ijj .(_g^a,VI ClUjJulj S-lj^il jAj^a-a t?r L mil j»a <JJj3 lAb^Li. j-a (CI jjSj 
. j_3 LxLikV I j-« '(; m*<'i AjLaaJ jjj t\"\ > a U U^LaJl ?iil£j jl i ■ >aj I^Aj c(J_jJall AJ>«) 7* hmll 4^.u 4£jjoi j-a ^)jSI 
jlaj_^l (jiaJU I^jlaJ-llI XjtejJl Aj)j Lax i<_JavlAjl jjaj pljlaiVLi <KJoa1I sIa cLaJ cLlallc- ^jJ CllLjJaaiailj 
jjjLa 4Jaj (jjtajjj jLaAJl Jj3 idlj^ jl£ A_j| ^Jjav <-J_>^ • L r A ^r . cs JtA ^'J '?"L\juO(! /. . «^ i >n J)M > r-i Clil ujjSj 
^/Aj3 .LsLaJ 4 qh-s ^ 4_9jjJaJ ?r h mil ^—ll p^-ajl AjboU 4 K ui n Q^. L^Lvll ^^*J-a (JijK «\1 Lj^a. t in-s ft pjj t4jjoi 

jji xJjaII a^L cEdiacara ]^LjJ i-no m ^Jiil fauna Lijill ciilijk ^ Ct-a>j; c^lklaJI xjiauJI a^Lj j-« 

^jjUaSj Jaj|j_iij ?rjUj^a ^Jl 1^ m^'i h mJJ JJ^I <a-a-a ^Jl j-ajj caj-a uj^/ LpH aJ > a ^ A_}3 Cj^aj (_S-Jl Ll|pjoil 
jjj*j L.'ljly Ljill j^L-il Clul£j .Jaoa^ail j£. lia. t^JU Ci mjl LsL^Li. jjSj jl LuL j <u «aJ cAiaj ^hmo 
(CI t^^q i^ill (jjtajjj jJ-Ja ^ji (Ja-WI ^gjj 4_jjh<\ll CjlSjla <\ll j-a p-jj ^gl\ liu Lu3 JjJaJ (SJjl lillJ tlllajlui 

226 



<L^a V c4ijJuli 4_J_^au j^SlpVI ClulS laJj :<JJ.lJ J J. i aij j£- Cli^iUJ JJja j^Jj .AjalaJI jjljjCulj jLauVI sbuil 
CaJLtll ^-i jliLa <J^ (j-jj J "iTu (jl (JjS Clllijik-all oi& CluLa c4jj|_jjic- La Aj^Li. i_Ujo»jj . ajjll Cllijla <\Nj IgJ 
<_aj£. Ijj <jj ^Jj^. Jjis ?4 alia ^ ^JL^Jaj J>a1I jJt>j SaS ■ a jJ IJla .4_jjiiJI 4_p.i*j3l 1 $jala (Jill dlUoJI Aulla 
p.1 i >>t~. V ) Clsli Clllj i Jtm oil jl ?Tj=k^_a]| j_a <jli C(j^2kj)j_J l_jj2 j_^s V-l-J j^SLpVI lIi^Ljoij Xj^. j-a JaJj-dll 

.Aiuajl V i^\ J^L? '^ V cdUj V c^jla ^-Jjkni W Cul£ la 4jkU 
^^Jl jmj£j j| u^j j\£ Lai ctllj^Ji Afl JaWI ^Jl <JjJaia]| tllLiljjaJlj <JjliJI 4_p.}*j3l tlulS Ijj j£3j 
,—Ip. t"i iU"i cLgjl£^ a^l_J_)j cCllUjAail jl_J jJail /». Jl <J_i-aJj • Jj-^aUJ-iil (jJjXJ jl -iJj^ l-i-a <■ _\ SJaJ ?l AxUa 
IgjV lluSj COjjir. i >o ClLfljIa <n i Cll|jj_^aljjAll .-i^ .-» Ht ft ^gj tdlLjAall Cul£ CaJjIjII (_5-2j .4JL>la*JI <_Li.ljjll 
4jt»a^lj JJ^I a! i '!"> I <JI j-ajlu I.1JJ aJj .4j£^aj| A hSdJI (JUvjoJI <j2kjl ' " ^"' fg JlJ^Jj jjlj^t* ^jiao jl CllfcUaluil 
<Jj^ aj-dl AijJaLall A_^akllj .a^JjS CllLjlail AJnJI Cilia t Cll|j)jj^aljj^ll iili&lj 4ix^a Cll^Li. aJJj jl <Jj3 JJ^I 
^g-Jajill A-3jl 4 YUCatan jljl£jj is k laJj cl&ja> jl (J^ajVI (JjLlaJ JJ^ la-^-^aJ jl <_g-A Clljjjj^aljj^l Cllj»a 
c4j^lai3l 6.1& <JJaJ J.13 t^giuj "i *!(;■» fl ,g-3 a^jJala^a ,--3j .^■LLaJI (jilj_ii ,-3 i . 1J mi*ij caXiiu (jjiilall JaLaJl ,-3 
L_i!^jil jl ((J^ajVI <£j^. -ii ^ a j' ^-* '^J 2 ^ <-5-^' t_ui-«ll jl liljAJll j^ l^j La ^jjc bLalcl) J£)^l J^JJ 

j_ajj jl j-^-aJ jl-^ .AiaA_^a J «\-*>l (jxl) i hj ^ «\ll ^—3 Jaj_j^JI |_«-lc- 4_La^. jj-^J jl j ^^J (jl>^ j' (jjJl-SJ 
J jj jajj) 4_jjj~t i^,\j Jalj Ajj mi 1 jU3 »bu jjjJaaJI pjj AjAJCj .LaXJ-a I n mi Cllbj^ail ^^iiJj Lll|j)jj^aljjAll 
Cll|j)jj^aljj^ll pLa^ jl LS lc tSA± lilliA (_>«ji .lillk-a VI <\*Xl ^Jj^. a^ij c'4_iiAXa SLi^' ^gj j^Jj • r a -^-' -ti^; 
XJ-aJI jjj hil LgJ-lJ uj' 1 ' «a jjj-ailj ( 1 gJJAj ,_^3 4^.Ujx Upl jAjj jl^S . ^>J^I aawA ^Jl j-ajj M a^a u-^^ CulS 
jjaLa jilul |_$Xa i^gJc- AuU al DLa] C<lui jj;lLa <la (_$Xa /gic- CjJLmi ^Jlll <lUvil 6.W cJLoUj .f.lSAll j-a 

j^sj cL-aLaJ ^—ajaJl ( _j*»a]l_j" . ^-Cjjl _JJ-^ Vj cUpLjJaS jl (J^jVI jUaJ 7?J)\-^- aJl ' aJ -XJ "?<Ual_jJal Ajjoi 
.Ijjljij Up jJ-iJ jl Lajj j^-aJ I^Aj ".U*JI_oJa jjuiA ^Jl c4jalc.j a^JjS Cliuljj^. \'\ki r-iji cu^j^jj jjjj^a 
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sal *) all jj-a-a ^tiLui j-a VIajjj 4-^ai ljx\\ a\*l\ (JJjJol] ^jljjiill <— Sj£1I ?rhi-ij 4aVVI p_^Ujj| <J^a. talc <J£ 
4jj3 .Jl (jl^jjll L&jao CIjLjjxj <il_iill 4jjjJa]| 4jj'unl) .-ig"l Wj jj^-lfj <— aj^l elajl U^ j-a la.la^a. agjLi^ajj 
*y t g^j LaJ eujc- JJC. AJUijll ■> H» *i j-lfj .LSjjoaI <— Jal j^jjj - (JjjlaJI s.lLuJI jliLa j fit' < ___H1) cjjajJu 

— UJj (-3 jl (-iuLoi i—ijja. l-liu ^ajS uj-a <_~3 elxfj^M ajj jjfj). i inj >a|>J jl j-^-«J (jri^' U-"*--"' U^ (JJ^'^J 
(_^Ajjj taA.ij_a.j ,-Jl 4_jju3l Clil^.jj.lJl ^-ijLjoi A J J Tii j . (_gjLau3l A uWI pjl-ki J-&J '«>JL) LKiiW-" (c- 3 L -Jj>— « 
Igj aA^jjj g. jj i fTS <JJM«\jS AjjjjJa (jcLoua jl Au'synj ptajL^a-a jjiAajj 1.1a. AjtSli J^a. - (£>^ ijli^' ft? ' ^V 
U->' j- 4 U-aJI f f\\ AJj^. jl ajjg h A*J AJbjj j-a ^>j£l 6-1& jl ,_3l ojUol fj-ail ,_gjJ ^La.! -•™3 .AJjX\\ "UajjJu 
.-^"l <ih'u jl .-^"l "ij'i^' <3^aj-a Cjulj (J <\^J oUi-aJI CllleLaa. j-a (jiaaUJI . La^2 u^aLa ,-JJ.i 4-*-^ J- 4 *^' '"* (J^J** 
la. la. sj-ail u^)J uua.lj . (jajjL^a-a ->,g*'i<y'i''U ,_3 jj*3jj (jjjilj .a-xj^I ajLou (j^ajiu 4£jjJul£ 4x.jijx cAjJJ^ll 
.AiaJaJI Ufa. l-icL^a 4jo»aJ jaj jAj ttjjoiaII X\Li <Jl£j cjJJf-S 'Jl'A 1 fAJ i ^< <ij£ i Ac. u-aao 
l^jj .Uli_oJa 7t \ i <-i\ (ffJA c4_jj^aj| 4jCAaJI t-jJpiJ jl ' -a (j— J • U^)* uj. > a n --5_>a-a (J}3.}j3l (JJ^J c4j|.lfll ,-3 
lAfLoi ^u) c^-iuijai I^Jjl uJJjlaJla c^/Laji jrLa^aJI jjjojjj t(_3JjJall ^l^ial (j-ic- -ialij jl c^-iuijai ,-3 i_l£^a]| 
4_aj|^]| 4jAi^Jl 4j_ai2 A Aa '1; jLaail tilLa. ^-13 ^3_4j^j ia.jaall i " iaJ lifjaij-ail ^ja.1 Lajoijx ^^-^1 AjuJaJ (jjjJad. ^ 
4_3^a«aJI A_jjJaij i_x£_oa11j u\»aaj| (j U^.J i " 1 j-t cl--§j2 j^'ljti <Ul_i^aj lilj. i ajj <JjSj iCluXaJI t>j i ^>r. Clllx*-aj 

.^fLabll 
c-jijj |_JA . ^jj i n"l 1 1 AjjSj-aJI l^aa.LaU iil^fa.L AjjS ,_]| jrLa^aJI U^aJ c^-iujjai (j-a jjiajLS jjIuC 4joiAa. ^*j 
aLa^/l ,Jlj .»i*il ^-JJ-i-a t (jjij-a^/ 1 U-ujJj jjojJjS^jI (jLoi AjjS ,_J| iA\ ig jLaail ^-Jl . (JjjJa Ajjtj ^—ll ^jjjJall 
C ( jju'n1) (jjiajjJall (JJ-1A jrLa^aJI UAlaj l^lj . (_jjju ^—ll ^/LajJu -lj|^a. jjj (_gj^a-a JJu^ (_$--Ul t^i)^-"' cajaibu 
ULfa.j (jjjjjojjjS j^ ^jajLoi (Jtfa. ^—11 \^jt t <-\ (_£--1jJ ujSlm<9 ji ?rj*xa (_3J_)i-> _jAj C(j-aJ)il pJ-UI ujSWoj |»^jl3 

a^iilf-aj . l_aJ-i-ll aJlxl ( _jijJill JjaJI «<iLu liLI oAfclS ^jfc a^jLfll Ajllall (j-a VjjJ <Alaol ^^i n_j-alj j^j (_gja«a 
j-aa.^/1 Clajjail ^ i%*\\\ JJC ^/Laji >— i^aJdJ t jjJaa.^/1 J^ill (_5--llj (3£>i-^l l ^-LAj "—i-^ ^-£)S ^j-Sj Uja.Jjl UfS 
sLjaall A nq i a I ^"ihqMI ^1) jj i <-iV£ cAJJ\j a-a3j AjLJaA /j-lc- &' i ^>J.i'l AaxiioaJl jlfL^all » I '1 T 1 1 a U tj-lfj (_$--ul 
(jjjaicj 4 iii^ .Jlj^a. 1 ■> n cAJakJ ,Jl |jJa.l prla^aJI U-i-iaJ c^jjjJJ^UI (jiajVl 6-1A aAjjfC. ^*Jj .^oj-ail ^ajjS 
^lj la^JjLc- ^-Jl ^^ALiiu Uj ^3_ai (j-a ^jj-J IjjJaJJj IjJiijJJ jl jjauJaJ mJ i " Ua ta^liaj <JIAj jX- -AJ-a 
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TTjq i r-i\\ j»a t Vq i hj n_!_aJa3l (j-a 4 j'n«i 4 mJJS ,JI jjg^jjj calxJI (Jjjjiall ClilaJaxia j^.1 ,Jc- VjjJ fg ^"\3jJ 
^AIjjoi A*J La ,-jl Jjj (-3 (JjjjjoU . JliL La£ cdljj-^* ai) dsj.la. jlfLa _jAj t jj «\ m jj jjj_ajuaiui jLvajoU jjikjjj 
4jj mi-n ?"tjJu <_ajjij-ail c?rjX-a]|j 4 mj'i'sll ja i ^i ^jJj l£J_>j lS-^I frj^j-^l L r 1 W^' UJ^'^JJ ts-liall (—3 jj-jall 
i_jji jjJjjjJI <— *4jJJ • jj mJJaJlj (»£)-'" UaJj£j U4^' (Jjj_jJjJuji l$JaJ (Jill ((jjijlL) JjjLaillj ( (JjijLujj ,, , «\ i in j 
JJJMJ (jjLuU (jj qJ-i» *i i ^jjauj . -.g'lljl t^»j jj-aiaJJj i . n I i <nl) SjLui] A^-La (J£ la-ujjjj t,-JljU1 <jjl >^»<aj (ttjXojI 
.A mj'^ll Ajoi^Lajl jIjVI <c-jrt> f> (j^aj*j i " ua c CjLai.aLa]| <3jc. ^gjj (OJJ (_£jll (JaAajl 
J^.j-a J^Us> j^3 . ag-ajjiaJ f-ySaya *_L u.Aa> &jj» i ^ ^-aila-a 4_nJU> AijC. ,-ij t CllLoi^Lail <3jC. t_Jj3 ajjilxa 
igA 4j_aaCus 4jjJajl ajJVa> c J^.|jJI /j-^J . J^.VI yu .iajjll ?rU>aJI J^JJ H <g S AJbyk jj_a^J jl j^-aJ l.ia. Jjij^a 
j-a 4 i ajfl (j^JjUjjj ajjj^aS |_JJ^I 0-/Lv*a flj)[ L$-aLal jjJjjjJI f* ">J . IgJjg-ii jJajuj Cluafcl /c-ul /j-A C(_uojVI 
jA=o >gJ-ij| jjJ-aJ jl i—jjjjllj &^"i \*\\\ s-LjacVI t^jij (jjatjjl • JIL La£ 'CJD^ <-£ t5*^ (j^^ <2jliJI Ajjall 
.<jikl.j]| Ji*JI 4 aJUoaJ J * LSI jl ftLftlb Ajl)a3 ("njll ^Jj AJjikL jl tjJj^aJI (J Je AjLJaj] a^jl >^i<A Ji.b 
jjJ-^.1 *^>Jj .plLuoll IjiL* (jj (JUL (jjiil tiljjjl CllblLoij jj£l£fc 4il*»a cCllLai^Lail 4ijfc Jj^. (jULa J£ ^jij 
jl *,jT,.nnll (_5-ic- ^ LLJj ^ ua*Jboil X2 (jL£ Uajj j-a^ jl A_^)3 ( _ s i-^ (J-«^ LJ1 l - r l|>^l (jl ' 8 J^ Jj-^ c JjUoij 
a>LJI f. J-a ^Ujj cuJ^m jJJj|)ll ^^C- Ji^»J '<J£pJI 4jt-aaJI Jjaj (jill ClJjJI ^j .<jjlxaj£ll A aJUcaJI 

. JjjS LuLoi ^)^JJ jjUa^aJI Jjll i " iaj (J^aUk jULa j-a Lgail JSjj (_5^1l t_l|jjllj |j|>a 
jjCj2Xa (JjiUU AJjALaJI C(jjij-a^/l (_>uji Clljj Jja n aJj t ^j|>5> J^J (S^'J j- 4 _>^Vl 4JJUvil /Jc. tl^jauj 

4(jjj|jS3l Pji^l c$ill 4-3VI jj^J j' J ■a^aj 4jU c4JL jjlajj JUk 4jL IjjlS Ijlfl .^t J.l Ml jjjlall jC- ' - >a jJLj 
f.*ijA jli t'aj-^* ft 4_j| JUL LaJ j_a^i.ljJ LaJjfcj .UjJaUj iA uioj ?CJ 3JJ j_J^I ^JJJ pJ cdllLaiUull CjiJaj ^—Ull 
P-kz^J jJ-^3^ LS-^I U^li^l ^J' 1 "'' /j- 2 WjJjj&jH i n jj clAj£)JJ jl lAJjjjjJ AijjJa jc- jj'X .ijj tlgJjU^jn) f.Lai*JI 
JSix t\\\ Up^/ 1 (Jjij-a^/l (_>"J-i /j-3 sLaLul j-a ajjir i ^i <fcLa^. CliJjj^a c^^jJaLail jjill Clllj'nT.1 m J^ljl (^3 . Uu 
IjjLS jjli.Uul (j>> «J jl A aj .4a=v_j^a CllLjj'i (_. aiLfc ^-Jt- 1 a ft j_A Ifj-^ 1 ^ » ^Jj tlHJJ-^ ij-^ LT"^ U J'*^""' 

Jj :ai*JI aiLaJ |>j^I Ijic-il p^J^a cp-j-^j jij ji^ ^l*a jA (jj^Lall jj^/I jl tliLuj ^j jj*1Ljjj t jjjSj!jjI£ 

jjjjj j-a jlS t jj_>3 i_5^-* ls-"-" (LH^I LS-^I '(juUaall jl /g-lc- LSJ^^I '"'jj' f'^j'j ^ i jjJjSJI ?tJjU -iJ^ao 

:V1 «\"i^l (JSI (bjUjaVI > J Jail j^i > " 1 a L ^>fi*J jl (j^-S (siSI jj miuJI _oA jja,^) oj^-kil h i D.iV I jj i aiiijl jj 
Clll j)-t> t\\\ (JJ2^JI (JjiaJjl jj jjJ^j^jJoll J_a-9Jj . Ji*il j-a I^La. A-j^Ij <■ Lja f.liJo (_5-ic- aj-iL ^1*2 aIaJj 4-ljjjil 
c^j-a t Jiill s-lj^JI jiJU t4_jjl i^r>j ia^. <JJJ^a ^j IAjJC j£-aJ Vj CllUlLvj lilUA i " 1 > njl <j| ^j£Ij1Lj jg Hj i a 
.t^"^ i ^< ^_2 (_^ajLc j i aaj (_$l (_gj*j, i ii ^j^ic t jj «\, uj aj-^< «\.i j_aiajj (_>jiLuI jL^ bli • j_og-a^Jl 4jjo»aJ alAjl jl 
(j^ajjjaVI J^-jJI j-a c4_taojljll Clsl.li.VI j-a A,\ mluJ UuJj •]>£>£ ^J ^J ■« (Jjuofl (Clj . (jj^Lall 4-ljjjil SjJS ^j 
SJUui aj-s i ^ aJj^al - gtJj-ajljS jl jjj, ~l '^~ajjLva oXL ,_JI Ui.lj2l lj*3XJJ jl ciiLlJ j-a V-Ij c j^-aJ (JjiUuI jl 
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(_£l cij_j3l J-&) CIiLjxj ^—2 jjajJoI JJ-J-« j-C- jjj-jjj'v'l I) jolaj-oil (j^» ■»; CIl^jjj .AjjjH ml aj-^ uj jl (J> uill 

.?ojljll Clila^l i ^> ft 

. (jjjfLijaifLa jjiii jj-« '■^ j^-^' 44^ 0- 4 jj,"'"" i)^*-* rj^j^ i (g *>»■ uj^ J' p'^"'^' Xj " " '"*• .' ^ u-hj 

<— sijjj (jl (j^-aJ c<&l <ali. j^.1 ^i^-" l£*-£ 'lt* (j^'j^' ijW Qj^^^j U^' ^i^j^ j*^-« jA jjftM' jjjjmi'iih 9 , 
• l^Sj^J jl (Ja^aII JaaS (j^-«J AJLawi a.i&j ii'th') jl j^-aJ 4-jjl LiJ i nl f.Uiiil jl Aj^j^ (-31 cU3jx 
jl (J_j3 'IjJJJl .ij-JA llA-^J 'J-""*-- (_>"^»-"ul j>^' /j- 3 j4-"^' UJ-'^JJ 4iA-iai jjft.iT) aj-^» ft jl (j >r> j II (Jji 
Ajli iA jK ftll U2Lj]j"n ft U liijj . frU.Miii uila jj«ymi ,_]| jjJU t(_£.iljj| ,_2 -»g 0.13 jlfLouoUjall (jiimqll <Jjl ,» i >>\ 
JU (J^J^/l j-« Clliiul taj^jftll (_>aj^l (JjjjAJ Clul£ /j-^' "^i)*^' (J^J^JJl (j- 4 l-i^lj j-^JJ JJ4^' <-J-^ ta-iJC- 
La£ t JJ^J ' ""'~ JJ5>' "'J ' J-^*J L>*^J' LT^ C ' (j3^ 4-a3j ' jjojjjil^jl ,-i el.ijja»3l Aji^ II :4ifLal 'a-ifr ,-i ajta> auxj 
.AjjlLii C1jIj.1<Lj * J ft"n jjuc- j£ uuJ i " \ k-\ c4^>j 4 qK ft t jj^jjll CliXa^j ".^jaJI ?cj "inll jl^-a" 'IjJJ^I ' g J *> "U 

.(j^aliJl aA^auoi 4j| <jic- pJ-^31 lS^^' J^* ■"'! liiujjl^il tgi& ca-SjaII ,ji TtJ-i-a c- LiiJj 
4*VVI PjfJ^I s-IjjI 4 \ A ^ V alfc t *t ut&l aJJjaII jj jjJjiL 9 , . A qTl-s ft 4j^a2 jliuiVI jjj <uO i a ft\l ^lii.1 ^^^^J 
|jjj (_g|j Ls^jc caLlixi. i^j-lc- Ulafc Ajojii ^lao tjj^tlll ^ji jjjj i a ft jl£ (_$ill jjjIjjII pjcj 't^l J-^J^^W c3^ j- 4 

rrg'nftll jj ft, mi 1 ■ U mi (J£joij .L^AjJ-a UjL^a-a i QiinSI 'J)JJ^ UJUoi j^j <Lja ( _3 jiaJI (_J^JJ .(_>^aj}il j-a Aj^U 

ajall (_3 jJ-JJj .^tjXail /j-lc 4jt_Jajj t jjj^ UJIjoi <£)3 (Jl ^SJ^ '^4- l ^W^' ^ mij'^I) ( A\ mjIi ^ll ja^. cuSjx 
^gi ajisJI (^Jj (jia-alfr J^»J Ajoij Jij c^jtaJall jjjlall <-<Jij|j ^cljal ^ao ^ia .j-Sail ^3 i—uL^aJI jl ^ilall 
^J ^-f^ LS>^' *>* (j~J ' jjj^ t2jLk,» ,gjl ijjli ^>ll a^Lc.^/ ^)^l "t^J- 4 U^ "'*lj •' '< mi"^I -^2 jl^ ' " ' „'•*■ t jJftMi 
jl JjLa-J t-JLiL^all jl£ IJLo (JjjUII a^i ClxHall a.jA\ A*j <jj ajjJajoi^l Jjijj . (J _L^M 4jl£-a ^Jj Ijjlfr s-lj^JI 
Lgj3 (Jlhj ^jq'q mi^/I Aj_ii^j^U 4_JaJjC a^4j djjli «^U ajjir i ^i 4 iguj£ Uajl /j-Jj2 . jjft.,Mi (j^>-*>j A_j) la^J ^4i^ 
te^ ?rj Miftll ajjj^a aj^l i ii c^jjil jJJj>mi'imi t4 uuj£jl jl JiA c4_kJa-alc. /j-ifj I— ibuai^/j .4 uuj£ ^>-iiJ 4J r-LajaiJI 

. (JjJjJJ jSjoiI (-i U^JI IgjL^ajJ Lgjil jUjI 
Jjij jjjft c^/LojjIj^. ^jJ 4_jjLLi AjjS (jjtljjjj^lola .auoiVI li-A IjjjI jlii.1 liLal <_ sjju J^.1 V 'pj^l ^Ja, 
jAj 4 ^jjoi^ I ?T,j,Miftll C3 , ft, i uj (Jliaj] t-a£)Sj W^l ale- 4 b JaJ i ii ft 4 uuj£ tilljA CjJJJ ^3 ClulSj . (Jj-a ^jill i^jilj^. 
jjijLao iiLujjl£JI jl£ jJ^Jl J ft. i nil jjjW ftll jK miU 'a lfc|j-<i Lajj i ^jjoi^/ I t Mini) i . \ mi-n j-u jjq^> ft i— ijl i r-i ft 

j-a (cJujI jjJlS J >£-" 1 j-« j-ijoc. (_>u<iLaJI ( ^ia c^Ujoi jlS-a 1 $ q i a jj ft3^ l -^->J>^ ' ■ «ajl (jjJjjyjSjailj .a^a^JI ^^3 

jj i ^>; <Cjjhft cjjJall j-a ^"IjJu p^J-a jji^ll 4>*di • a -^fjl («-Jl »A ^-i^_>J •— SJjjl j-« (JjiLjII pji talc- <_>^ 

. (j^a j-a'i lj (_gj^Lill <^Jl*»a] f.\jA\ ^ l^jjiao jl l^JjKlja l4 nOgft 
4_1*JI (jUaJ (^ ajj inqM c4jja*-a 4 i <*ft (j^ajij jl cJjt^J "-ryj*^! (3^!j^l 1^* ci^- 4 ^-^!jJ ^- 4 - i -^ c - '<_P**^I (jj 

jiJic-Ulo jj%>i (jJ ^[y^ ^?-^ J ^' dijjjill A^ jl ^gJ ,^-JiMjll i» jjJj ^ Sjj i ^» diVl ft-^^l . JjJxaIIj 

A qn-s ft f,|3^l /j-2 jAI liTi '?"JJ jl 4_kjuJ-i2 jl lA j'qVq^ (jJjJJjSjail — (jJjjjjSjoiI *joiu LaAUlS jj^J jl (—S^j^aJj 
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(jjJ^jjjfLjail .i_i£j£ll (_gjh mi ,_]| Lgi/La. ClsLajlt-ail (J}3.iJJ U' ij^y b\j& (j£- Cj aaj jAJ u-iil&j .aJLxJI j-a 
<LdLaJj|ja. 4jj3 ^^JA, jl tClll-lLlI ojjJs j-a e.la.lj jjj A3 LjjjI j^jLj^j jl£ 1-ftJJJ . lillM&ajl j-a s-J^I <_S^ l *^&jj& 
( \| a^Jlj jj ft, mi J\a mi j£. IjJJjl 'ajljl-l mi) j-a <_JjJtJ jLi I ' ?1JI *-aJJj • jAl£ jl 4jlaj j^s IgJC- A-ajai jl c4jju 
Clljjj ^_a A_^aail jJjJjJUl .ijiA * , ft mi LaJj ?,_£^a.l AJjjJoj Cls.la. lili-i (jl J . I ijaau 1 ftg > >r* J A— a jiL^aall -la-JJ 
<;13k»JjJjjJjV I jjljl 4jj3 (jj Upla mi ajj L i hV La2j2 .4_i^alaJI agjlija. ^jjj Ljclajjl l&jlLaJj cllljl j-a (JaV 
• Jjft. mi ,—3 (J^aj^M j-a JjLj JJ* i ,-i Laij t a uu£l (_$Xll jjfc CUJUjail (JujJj CuAJA jli t (jujj_uj U jjl£ (JLp' 
<_£.l3l — (jajj-oju 4_jjjj . J^-ill l - r JjS a-Jaj-ail ,_3I a^jaJl /Jc- JJU (j^J ' jjj^ uJuj (Jl ^ c^-iujjai (Jl <Laaj 

•X?J.'5" L>"lr' ls-*^ L5^J' J* — *-W 4-«jail ' ■ ^>J' j*^ (jl ' a.li^3 
jj£l (juj. miTi jjftMi ajj h i iilj ! JJ^I l>d3 c ' 1>A*^ *-^ ™J f>J'-*Jl J J i o 3jJ (j^u^aall ^tja»j ,gj ej>f^ cH^J ^J 
(_5^ljJl A-a ^ mi ftj 4_j| <Jj3 (jji^La <_JaJa3 L>?^ J^J 'ujjjjI jJ J^P jjjlui : (jJjJJjSjoi^/ (jualiai ja-lLail jjgJalu 
f.)j£. y j (Tuitil 4-iji j/'j'' jjjLoJ A "ij'^ £uj pJ ' jjic- ajoiuIi (jjill t ai^iVirt ,-ia .(—Ja^ail jjlaJa^/l f.lLiu jLu 
4_ajjj tiiL mi^^II f.Laj| j_a j Jj£jl (_ 3 jj'n'i jjjLoi ^3^ii (J " 'J 'J J^ ' "' ajjh mi I ■>£ O aJ jJ-iJI (J£H]3^ j'"*.' 
l^, 1 7> ^. i i\±^. \)J^ mi ft jjft, mi (_2 o^j^iJI <jauj£ll i " la J i ^lj .(jji£>jl£jj ^c$j (ji jn'lMijjS ^-i ?rjjjJa ^jc (j^ali. 
a^l jl Jus. (jJI t^jUti Aj^/ja. ^i IgaLu Jikll jl ^£j ^1 JlaJa^/l 4jia.l j-a <iJj-a]l LjlOgJI jjiaao jjill 
ClJjjJa Clllj ^j-Ja-a <J-^J .(jiljuall 1 t 1 |>^I *>i^- l - r )>S ^sji-o i^j-ic- Aa*_Jajj (jjAiail 1 gU)-i (_5-ic- CJJ i ^T> Llul 
cji Loija. It, ft i ii jl .Ixj cI^jjIj ajjir i ^ ' " ' *' ' (JjS j-a t '< mi"^! A3 jLS jjjir i ^i ^/ULaJ jl ^—Jl ajj JajoiV I CJjjJaJ 
CliLkl^j t jj'i Mill JjJ-aJj .?.lijiul /j-lc- oj-lilu >» „"i ft"n jl£ (_£.lll t(jji^Lail (jLlall l^?jj o^ia. Iaaa2 i^j^aj^) Cliao 
jjt ft-^j JJ-^I K .•*■'' aJa*-aj . I ft^ ni jjjft"ul 4jt-a U» i ^< ?rju-al ^.a. ( _JI jj'n'i jjjLoij (JjUjjj j S i h) ( ^jjjH mi I 

.(jji^Lall (JiLlI ^jJj Ajjj^a jjjjojjj (jjliJI 4-ijjjil '-IiIjjc- j»jJI 
1 1 iJa*J 1 (; iJaau A-a 4jj uull 4 aJja ftll (Jjuall j\j al i iiu J > ^>Ti taJLul ^Jl aUaJ i jJa I IajI ^ gJJJ ^/ *il^jj 
4jjja cJjLaj ljUa.lj . A ilia ft Ll!lJJ^!jJ2 , ^ liij 1 i>t>; 1 $ > >r> ; *_>s I- 5 !! uU jj. i nq"i Cll£j mi t4 alia ft -CaJaJl 4_gja.lj-a 
( a ,_g^a.^/l 4JuAll (jiaJ (jjiull UJ^J ^4^'j • ^ '"' ^ a 4^ (j-^^J^ (jyAil cjliSJI j^-aJ Ajai2LLail qa (j^iKul 
^J oAj^aJl 4_gJ^I i—lUjjjail ^^3 l^a. ?.|^jaj| i Ijilll jl^ *l ? Ij-tlll j-a jjftMi ajjHMil jUjoi^/I ^<umiI o^ •(^S-^y^ 
t '< uj£j CjJIjjoJI j^s p-joil I^A ?-jJaJj JAjI <— a_^*j jl LaJj ?jUjai^/l jxui Ijjjj jJ^ll aA cxjaijjll 4-ajUI .■*$ KuA 
U^jja. LaHj .AJjistAjl Clljjj i ajjJI LajD 4_j3 Jj-oiJ jl i . 1-^j jUal ^-3 jjftMi ajjjJajail i—lUjiai^/ <j^alaj| lUljla-a 
tjjj^i'^l Clljiull ojA3 ClulS f.ljjoi — UjoiLoiI s^JJ*J La 4jtL cLaj^La <l*aj 4j^a3 (j^)al u-^a. U^p ujli t(j^a-alij 

*lj»'*^- (JL>^ \)-& J< ''J^J' 4-lwajoi aj-iS jl 

La jlcjjoi 4jU tajaall (Jl 4-ljil TtJU^aJ i " Ua cul«il U4^' J^ 'Ai* ' a ^^>Hi t jJftMi (_J^lj J^liJ LaAifc 
t'ljjjS/l ^tiall a^Lclj jijjjjul ajjj jjj Cli^Lal ^-Hil CliljloJI j-a <jjj^ll g. I in i a Lj .LVrjj <ijj^/l ^liaJI liljaJ 



jkil jj^a jj^, ju^, i^^jjj^j ajj5 ^k ^jj, a£U^ Sjji^l :VjjA^J- El santuario de chimayo Me Borhegyi. 
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. ) Ail Ac Igalfr a.1 Viall CjLj^jII »!Jjj ml (J _ia> <>aj^l slA tr ifc CJ^Jaxjo! (tiL ui£jl Uoxjj) lubuJ jli 
IAjaC »],! i ^u 4aJUjail 4 jK ^ 4_ij (_>ujl i njj^ j^ jajljoi (.gjii (£-3 jj'i "iflll (jjLjll (J^> ».' '"v^ ^*ij 'fj-^' <_s~^J 
aJI 0U^.u p'V'il pjjjoiu a^Jlili.1 t (jjjljjll ajjL*)} I ajfc CjjjjjLajA (JjjJ ^Lp y«4 U^ 1 '*.' j\^aljj cuA • jjjS 
LAjp£l cljaijSJa jj-^-dJ '(_)■" I -^J- 11 ls ft " ' ""' *— J>"' (J -4 *b?J* ■ ■-» (_>«jLjS ,_3 JjLgJj -ajj ce.y$Jk ^ Sjaj . f -»g > ala ^ 

i^j c&jjg "ill Uj^jj£ ,gJl 4_njLaJI (jjjjiall jlia-J 4-Jji c^-ic-lj /j-Jc-l /Jl ^^J^"^ ^J* i ■^iil cjaJI jj^alj 'J'J 
i_12ljjj ilua CliLxJalijlu ttjjcIaIi (jj' <aJl (JJipJ' j^S •*4 a ^4 4_JaJU (jljJu <i^ij-<UI jjjilu AjjLs 4-«J-i3 &>f9A 
«_3j t (Jlc- -^ n-^ 7TJ-« 4JLa> .lie CjjLxal a^ju jj«V"' >JJU .4JLaJI IjAauSJj ejJjS 4£jjou IjaJaxJj jl jjajLaJl /Jc- 
j i'iTij (_£.lll -ij|^ JJJ lS^'JJ p - ^ *~^' J-""*-- ^J-^J /J I l^K *J&Ji <JJl (JjujJjjj <_gJ.J A-aj .(JjujJjjj (JjjV 4jj3 
aJJjaJI jljJaJ pJ Afl j£j aJ jj^ij . 2jjl <v Mill jfLxjoifLsjjJ ^jj ^/La^. tllllull jj£I ja a^i.lj (-i <JjiSI *ij '^SJ^ 
l_jj hTi 4_^.LaJI (jl AaJbuoiVI 2_AjfLaJ| dry! 4 j-ijoC jaIjII (jjiM j-« (JjVI Atajl ' '< i-aJJA ^j-ia .AjCjj ( JJ nil 
Jjg > o \1 j-a (jiiiViLajfH) CJJjLc. j-A sIaj ^-iuijaij i jjj^ UJljai (_$^lj |_^3 CjljJajl i n <\ 1) 4_jl «\^>1 4j_^ali 4_aJalu 
lIujojoiIj cllui Jaij (jl L^-jLj ^)*jJuj ClulS 'yjaS CIi^XjIc ^-aj^^l) CjCua cAaJla^a O^jy 7&* tJir 3 CP'J •^-jS^jjojI 

.4jxLal ^CljaS (_>jUajjj i_y>Xj (J n mHjJP dl Uiajl 1 1) fl 
(—3 . <jSj]jjI£1| 4jauj£ll x_a J i ^^1 Li.laj tp^J 4j^. i ^iM) (j^-4J 4j| a^J-aj£^. Cjjj!lc.| (JJ^JI '(JJJJJ^I t3^ 
Clul^j .ajjjll <_Jj3 ClulS Lo£ ^-gJjS (J-alS .H,*inn aJ A uUJSLjl (j^Jj .^gJJaJGj (JjUuSlJ jLujjII ajjj ClulS CliSjll I^A 

jjIj cliAJ c^ji.jjll p|^)ill 11a ^i .4_jjlill 4 i L \n\\ ^gJj AjJaala dljljjj Jaia ajij 2 SL; Jl ^i 2 j^£]| qj& 2J5 

(j£. ?r,j,ii)ftll aJI ^-i AjtluAil bjaau .■*$ i iaau A-a Q^joiaUjj (jjjK t\\\ S6nt6rOS CjIjjjjImuI (jl IAjS -pJJ-« jA Laj 

.a-ilu 1 -s h n JJ^I jJJjL^a-a tJir 3 
J^ij . 4all <v. >Ti U jSj-joiS-ujjj ^_2 jl-S-a (J-S /— 2 Ijj (; la AJ jj_j|jjll jL^ t j,. nir. a-joiUII jj-all ^ lr>^ ^—3 
4_A^-aJ jj-ujiij (j^aJj-all j_jL-aj2 c jjjU LaIS IjjLS jJ-iJI 4_j^£JI <Jja«a t jj <\„ i oj l-^aJl IjjLS LaS t jjjjLa^JI 
c jj-ajL jjjljjll jlS t?r,j,ii)iftll a^jl^Li.4 i^j •4-x^. jJ-lil SjAaj jj laiua ^ ta^iS^j ^-j^aII jjaU^. Aic ^^jojIi 
^-Ic ?rj iiirtl) aJI 4_^a3J Uj3 jjJU Ijjjlj '(J^ 3 ^ ^'JJ 'U^li • j'^'^V' (JLaC-U cjic- J^aj /g-ic- Lju^Ij SJ^-gJ 
i<Sjll JaUjaU I ijaau .ig i >r>; J kjj a_jij .t^ mjjl ^jSIxaj jjji^J ljjl£ ta'V'il pjjjoilj ?c i ^>ql) Ajfc ^-32 .AkKII 
(J JJ <\"i jj.~l j*jj AJj^Ja L_lSI_jA ( _2 ->g iSj /g-ic- jj^jii 'IM^ 3 LS"^ JUJ^aJl jL^aC-l -JaJjJ J^J (j ^r> j i) _j\ > ajj 
4_!tAaJI ajj (^Sj .a^fiU^I ry^ jLS l—uiiJI jl iA (-JI IJ^. A_SjiJ liUL^a jj U'tj aAj 4 laiaJl (Jl OjJ i n <\ \\ 
i^-Cjl) AaL jl£ LaAJCj .jail jtijai 4-a3 (jjfi i nU ^i /jic- oj^.'il -^l j_jJaJjj3 K jl ^>ll U^-«J UJ - ^*^ 44JJjaJl 
i-A ul£-u Ajojill liil^J llaLJa u ijli r-i\\ (Jc- >-Ju^l T ' C J J-*^ (JH L5 ' ^"^J ^Jjjjjl jl «_a tAJjnir'ljj Ajjl_^jj IjjlS 



176 jkil ijjjIjjII Jj=>. CjUj1«^ J=.i i^a. Brothers of Light, Brothers of Blood £J Marta Weigle . 
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Cliljjoulaj f-Ljajj <Jjj!^)jai ^^i <J£L& agjSjjs ^gjj jjajJoj UU^.1 S$a.VI <jlS t^l-s *\\\ jjlfjjil] Ii3j2 .&j)j)->in > ^l 

. .Axj Cluj ai (j-4 Jjg ibj agjoiSJl jj, H>JJ C£U_OJal 

,_a <jL=kj]| ■> H» ft /j-aJJl cj-ic- Ajoiull jjill j-a UJ^M M*\\ 4_J>-gJ t _ s -Jl ' 'ai^iVirt ,-i (jjjljjll ^jii ojj-i <jij 
( _ & , <v, i gj ( _ r !lll 4_}3jJI (JjijLjSJI (—3 <Jj_iuaSI Clllc.Laii.^1 (jJJj .4-i_«a.VI ^jjj Ajjl a. Mill jfLijoifLa j_iJ (_£ji j-a JJJ^I 
(jL£j .4_jji.^/l aJukj (jJJ^axall a-joijl jljj^all j-a a.iLa> LxJaS aJaJ mj t ^L^aall jl t j^ajLojll jL£ c Cll I -i Vjj^Oi 
4_aJl*^sj JaUjaJI JjoiC. jji '^j-"" 1 ' JPJtJ^J-^' 's^cLuax j*-^J '^ '"'^'l CAjjSaul JJ-Ij H_li|^aJI jl t j.M ini) 

.Sja.VI £jj^ 
C(jjA_ill s-^A (Jj-^- (a-3 6>SU ' " ' ■ -'J' *«t (_j-^l <aalajll C1i|^Xa1I jAj-sa-a Laj ?4_joijLa-a]| oJlA ClleLa. jjl j-a 
iQ^Aj^aJI a^3 . jl£i^/l yjb <_p> 4 K mi <i cjjjJ^AixJI (jaj c I 'ig a IjJ '(_£J^I a>a ?l-^£^ (J^ <\^> J JjxjJl (Jl aga*3.ij 
,-jll (j^j, i uj <\ll <-_ajj_Ua3 (jjjjJubu DliaJ (jjjljjll j_»^J (jl (j^-aJ L>A . 4 a n - ^ n Cli|jj, i aiu cCliljijai ^ln /g-lc 

^jjfc c<J^?> (a-jj <J^ (j- 4 '(J"J°*~" CiSSdjI (JAj ?^ L mij]| jjjjiil ^j-3 s-Ljj^ dlljjjai <_£/Li LjjJjI (b-3 CJjjJuljl 
Clll ■> <\*X <\ jj^o ijj-uila «_»"i-s<i j^o j_iJaC LaJj I^-ojjC-j . ^pkULa Cilfij ^— 2 i"l m'fll l_g_jl >l V<Lui ^'i<i >n<i-s (_^Xo 

pji (jjjljall jl (jj^ji^-^' U^ 1 *.' ^"'•'J ^■^J'^J' pJL*Jl /J' 4^4-"' (j- 4 U^J ' jJic A_jaiull jl jjic (j-aull (jjall 
^jjifc Cluull (jj-aJI (Jl L^ijjU -ij-«J i^J' t (J"J ni'i^a (jjjj^ill Ajlull 4jji.^/l ^, , «\ i in AjSjIjjIS AjJLalc 4x.La^. j-a 
IjJjll (j-a CuuJjal -j..jaHI (jiaJU (JU CllLi.|jjal IjJajl lilLiAj .^UjoiVI Ttaall ^*J jiluiS-a joj ^ji Ajaojj Clul£j 
jl .(jjjljjlu Ijjjlj -^2 Ijjlll (JJ^J (jl (j^-aJ ' *. •CjUr^o-aJI j-a ^/^j ClllSj^JI ^^2 \jmi ~i la II (j_ojoijLaJ jjJ-lil 
(—3 c /. .*■ ' n*i /j-Jl Ajjl_jo»J^/l r"JjJl (j*- 1 ^ '— a e-ig-^ ^vJA (JJ-^J '--HJJ •LP>-a-a JjJaJ 4JUi. UJXl (JJ-^J (jl (j-^-aJ 
sAA cJj^a. l^-a. j ji^ll lillj^a .ClilxlL aJ^/l cJ|3-JJ (J^r 3 U x ' (J^ 3 ^-^' ^g-SJ ^ JJUfJa ajj uaJ c-4 ;■» i ^>\l <__ajjJall 

. Ijjl Ig <%g q*i (jl LaJj (Jjl Ia^jISc. liLLioj (J^aj^/I 
^jjfc jjjij^all Jjju I^£Aj .4_j^aliJI 4aL^a^/l a^jljJaJ iS lc aJLxll 4_}L p^Ua^/ <L^la. jj-j|jj]| Xao aj 
jli cAj^k^/l A_La Cj^La (_$iJI jl£-a]l jl£ Llj .J^l LalW L^la IjilaJ jl ij->j ^^Jjl JJ^JI ClstiJj c^^jil 

(J>> ■>; jl (jJ-a> LS-^J . Jjift A_jalUll (Jj-Jl A— IL-a ,—jak <joUj£j| Cll^La_jal ^—3 JJ^JalLj IXjj aJ LgJl LllljLiJ^/l 

jj-ijj c^/l— aiilj^. j\ t s \\ mi^^II j-a die Li. LaJj i4 \}^ 4_joijc. 4_jj^M jl ^^-Ic- 0^-^ '^-* (jjj n*j jj^j)3-J' 
j£-aJ Ajl AjkjJ ^jjj ^LoJI jjill (ei (jlfjjiVI liLijjl^il jJJ lia> 4juUj ClulS ^-JJjJI AaauJaull jl ^Jj jjj^l 

. (jjWnil (jaJu gj 4_uijLax IAjjaIsu al 4 uuj£jl ,-i jjj «\ i «_ul jl 
clgil Vj cLgJt-aS Cllljb*. Ul^.lj cAx-La^JI XJa <-alc CIiLjUj CJjX^al (-itilui ^^i 4jjo»j£ll CjUaJ nill jl *^sj 
^JU a^jo»3j| f.^Ajj| (_g^lijj I^joi a^j|jLa£j *uiil /j-^ fg*^ "'li ' j^P'-* 4 J^' ^-** Aja^aLoila jAjJ ClulS talc AjijJ 

4jjaVI pjji (J] lj «>■ ■ 'J li|jjc-l (^atilui ■^Jj^>jI ' " >a j <i ipti <u£j ^jJc alalS-a^j t ^ H £ V ale. ^jia . jJJaa (_g.>in-> 
J£ Cjjl£ cCjijll liA (^i .<i!aj^JI jlaj iluu Xa. ^Jl iJ li^Aj .4 ..n'^ll jJJlji *I>J^I (jr ic- (jil>J (^jJI 
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tt, <v i aj tajaJlj .4_jju j^Lal ,^3 <_J_ili) j-a ^jiULa CjSj ,-i jl bjj^UI Jib j^-JJ 'Igia JJJl g. 1 in > a u tjjjjilall 

.<L_Ja]| aVVI p^buul ^JUl ^gk Clbl^aJI Jib (JJt^ L« Ai^tAJ SjiVI j-a <3S3 Jaaa 
ajIjj ?rLa^aJI ^j„ uoa tlulS La-lJC cjjjja tllSj .lia (JJjJ 4aVVI A-uLuil j-a .lajj ^gj f.L*jj^l Jj] ^gj 

4 jK Jl 4_jji^/l (j»«i (jj'qnrt s.LjaC-1 j-a AjtjJaJ jl£ t(jji_k£jjjj ,-i Jja /Jc-I <<i (*-£ < _— 111) c jj-«ui (Jl LJ_jj-*aj 
rJJI j-a CJlaA .4J-JI till: j^fLu *L> ii »VVI pjf->l j^J • J£*^' eLSiaJb JUiia^U jj.i*IuoJ iblj^l Jib 
• A i_jj_Ul j-a Jj_Ja (_£.Jc- /jJJ-a /gAj c Ujj^ul 4Ji.Xa j-a jliJl (JJS^JJ "*^ jy^' J-^i ^-ijJ J|P *-a ClulS 
j-a . Ajl <v uall jfLijaifLa jjlu (— arjjju ^ ui rt A—a ca.JJl <-_ajJa .lie aJAJ Ujj^UI ClulS • <- r JJl J^ "J"'.' ' . U'' ■"* 
?r|>j| (j^a-4_jj t i—ij la 1) ,Jl b j*;j .4_ia LujS ^^LP U "■ ffi-Lp L£J^ (JLHJ ^J-" 1 £ '""u (J' <!J-J^ (j-^*ri c JilJl 
aj^Jj cXJI^. jjj CjUuajl i n ^ f.ljjJal Jjluj C(_£j_JI ,_«, n_Jjjul /Jjj . ej^aaJI LgJJjUiu jjjAjLJI (JLS^ Jbaj^/l 
^aUoJj Ujj-JI i-jJji > LSj (jl cj-JI ,» J Mr i > nj cjLgJI <_g-3j • Ia*j ^^f&'VI (jjjj-aVl (J^J-5 ft!>i-"i L$4j3 JW^JI cr 3 

. (jjjLaJ) ^-JjiJi JfaJI _jAj t 1-ajSj m SjJ J ebjjuul _jjo»Jj3JjI CluLoi AjuJaA 
(jLS cAJJJI 6.1& ( -S j-!Jj •r t -J-JJ 4-LaJSJ -^j*J Clljj^a g. I in i iiu c4i«Lj^a (j n utljJJ (JJ-^J ',JW^' f ^ >,|> " (c- 3 
(j£-«j (_5^JI Clsjj^ailS cLa^la La Aa> (c^'j t 4^j>" 1 ' " "J b^LA t JUiu^U aC-Lu-ail Clljj^all brjj-ail Jib qa LJixjh 
(j-a UjI Clljj^all QjS^ (jl (j^-aJ c Cls Lfr UL^Mj CllLalSJI ^-2 <— a^Xlil A-aj .^liji aj JJ^ ?rj^ ?J-ail Ajt»ajaU jl 

.AijlLail Lllljj^a^/I j|^J ^gi 4aLoJ OaJ 4(ilUjjVI lii (^Jc- SU> «-aj .AjjSL 
oXaC- (*-S^ t r> i iijil ,_2 .CllljL^all jjlij c?tjA<i aLal .■*$ &j i Ac (jistSjj cjjjJLaj^Jl j-a Aj^Xj ibljyil! Jib 
(_>iijj ^j-2 jjUp J-a*J t j g Hftll jjjuJi 4 jLojllI J j . i a* <i J-r^J J-*J ' J-^J 3 L5JJ^ '<_WiP' ?" J' 'U^^-*jP' 
^>Lj^ c4jIjj (^J-^j J-a*Jj JCj\) y-^ <\W A <\\"\\ t\\\ AjSojlSj-ail 'a)^^/! 4jlj uaJ ajJJ (^jJill 4£j_iill i— ll m-sl (jjj-a^/l 
Clusall jLn^la^l jlj^fclall jUU Cijl£ cAJjIII o!a ^ j£lj .^tlLui Xgjt-a ^ j.lc)[! t_xl£a ^gj 'cg>l}ll 
aliXa t(_g_>AJ j|;A^. (_3JJ-J ^-JJJ*^' t ^ "J '"."' ^ mjj£jl Cliil£ .AjjjjJI jjjjjall jx. l^i. jiJAasu jljXiJ ^—aLuI 
CliL*jj-a (jc. ojuc- /j-Aj tAjJjJAJJI 4alLajiul 4j£jjoi£-a jaill jLULjll aJj ?rjA-a]| <— alij .i—UaaJu Ja*J ^3j-aJ 

taj ^^ II 3~^* CS^J ul) ^ . UiP ajj* i ^< juLi-a t jl.nnilj jj. <\j II (^-ilj . jj ujjjjjlj f.|j^Jtj| jj_^aJ 'Laj.uij-a 
jl£j .lilljjJu^/l JjHI j»a <__ajjjj (Jji|^1| T-jja«a cAjJljSkjl <J^jl (-3 ?CJ i a e\\\ JlLaJ cjj*£|^ll aji^/l (_3j2 <~-l> aJJU 

. jjL-aJ UUi.lj jjjSj^J 4 (, HU <Lla ,gjai!j£ i^s^- (jj'"'">j U£>^lr ' U* 4 ^•^ c " 
. ^jiVl » Lmit.iI J^.1 j-a ?c J r> «\1| (-Jl (—ajjjJall ^-C-^j Ca^-aLal (J^aj^/l oji.^/1 JJS ca^Lwall Cj gJUl LaXifc 
^j-a^.^/1 Jilall 4 i ^)U r-i j-a »Lu3Ul (juJal ^J-lilj 4^)iui j-a #.lja»j CluL2 cAjj^Ja AjjoSi 4jjlia (Jl IjiiiI-^ LaAifcj 
jjjtajj cAjjUall ?.|jj jjiij aji^/l jlSj .oj^allj cjlij^]| i_j|jjJuj c?rU>^ll jjUaSj c^t-akllj c?.Uljj^aUllj c^LaJI 
( ->g*i.^r.l,ii)ol <— ajj i ^11 Ijjiii t»l,M)T,il /j^JJI La^ic-j . /-by/ /g a ' aJ AaJUjoil JiJ|jJ jj.'liVijj jjjjjS jjjjjJoi jjnU r-\ 

.sJj-a^Ajl ?CJ 1 <\ II ,*J^JJ 'JJ JUi^.1 /-i 
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cJ^i (J- 4 CLH^PtU 'i^jjj-*Ji u^'^ lI^'j jW^' ClS ' '"'V SjaVi (j-a 4i"i (jlS i^^\ PjJ-"il jj-« cs^ ~^J 
d <\W"i .Iflj .(JLiaJj AjSjlia cCliijll <jJL ^^ lO^ ^-* ^*' •lfrj^&l."irt,) s-l-Jjiii tCa. i in <_s-J^ 4j_Jaj*JI (jjjjJajl 

.^Jlui^/l 7"jia a-ic. (jjjJLajgJI Jj^Ij ClllaLjj 
aj n»j (_5-lJl pjJ*-j 4-£$l U' &^l /j- 3 SJcLuoaSj l.ir)j-a]| (jjjljjll jJLJu c<Jj)aJI 4 ■> «\-^l) =,j_j ^-u_^a /j-3j 

\c- Dj* i r-i i (jj 'ijt 1) i— ij i ^r> rt t jJjoijjS (jjla^jj tQj^jujJJj (jjL-aJ Ce-iaJJ ajji.^1 JJjoU . i_jL^aJI ,JI (JjjjJall 

(jA teLanll (j-a 4x-j«\7> ft IAjj cAjjill JJC- Ua>JjJj agJLjJa (jj'4 ujj La.liej .aAull j^J- 4 S4^ <*-^ <_r^' t ^ "''^o»l 
CIiuAjjx tUj^Lul \j\i i ^ ^ULaJ ClOLaLa. c4jauj£j| (j-a (j^aLaJI (jgjfljx c^jK e\\\ 4jlajfl3l 4a*»aajl ,-i ClsljjJaC. 
4a*jJaj ,_a I <\g i '<-!■* i i-jjji a£)-4j ?m "i<ul /*4jjj c jj* i ■'ill suaJI (^i sLaiillj Jbkjll 'qujj . nl.ia. .ijjai^M (jjiulll 

• aJJ-4 f-\^J aJ t?T,J > n Oil f.l^J (JjjijJ UlaJj l.iajj '(jjiij^' (*-^y C.iJ.AJC-J . (JUC 

^jjj b|jj-all i_jLj (j-a Jjij Sjjx i >o (jljl uaJ JjaJ aj-ic- A-JJ^/I Clil laa <\ti Clul£ c^jjJalAll ^ji .AjAuaIjI i—uL^all 
ca.lA.lj aX^lj i4 h^. ^ J^ 'Jjjj-J ij' U^'j-^' LS - ^ L r L r L J^J Jj' ^ ■*" lW ls-^ ' J-£)r^" (JJJ^I ijjl i r-i\\ 
i uj^/l 4JajLaij djjli ^>1) ^LsLi. Jail «jLoi 4iLoUj tjjjja^uj JjS (j.* ttjjoiaIi 4JDI f.UA.1 aAlullJI ^-i jjjAW ^ 
ajjL^) Lai ca^U*-<UI AjjjJall algj a^JrjjJ ^UjIj .AaL^aj cClllull AJajLoij c^-Jull AJajLoij ...A^a) >u-a 4jlilj 

.(jjjjF^I (j^Kftll Ci>^' (_>"^' ^^^ ^^ c5^' frl^j^l (^ic LaJu M uijl ^ia. ^Jj 
(jjjj|^ll /jJUj cl^r)j-aJl u^'^ W^ L5^3^ '"^.' ■ ■-'I '"'J^ t '"OV ^^ cs^' SJU«JI Clujii.1 CajjJI (Jjujjjjj ^-i 
t jJAii (Jl u^l ?tiui /j-lc- VjjJ 4jjy-"i (j <a« J 1) ^ji ciillJ >i«Jj .4jjjJall 'a^Aj^all <_£aa. CjSj (_gl ^-i (JJ^JJJJ 
aj.12 jUajJU CaAjjoll «_>! jLgJJI ijj ' ^^J j' -(JJlUJl J^-" 1 ^>^ UlrH ''^ A-aA.^j-4 Cjijil I1A ^^3 (j>^ L5^' 

.p-jJbai^M ajj^ Jfi*J l5-^' 'U^' 
(jULaJ i_5JAl aj-a (jjLaLi. cAjoUJ£ll ,_ll l-i|jjjw<UI (j-a J^l 4^>* UJ^~J^' ? ^U '»um ajjJul*JI /Jlj^ /ji 

<— ajju taA^Uiul sLiJIj . I Aj"V V I ,jJj^<u Clil <\K1) af.jil UjJa-aj L^bu^ax J^b 'LuijJvS ajA.^1 A^.1 u-*^ •9'j^ 
,J£_ii ^jJfc 4 uuj£jl ^jjj (jjlklJ . ISjJ'La (_5-a-^J grj-> i ^-ill tlll^akV 4-M Jii 1 ^ J-^' pJ^J ij^ 1 CT 3 L5^' aAl^.1 
?tj i ii <\\ i alaJj - ?tjAaji j^l^ Ujb (c^ ^'"■^"' a_)jaic Clijlj (jjjjjJaj ^j^*jj .?tjX<uI l_j_^3 jj i ujjS QjajJaJj C(JJJ 
l^jj clj.i*jj .LllljL^aJl (jjJjJJj AaL-sall (J^aj'il LT^ ^jaV' A-4jJ 'Wi^ ^-C-Loi (jis (^-^--J •alxa-AJ (j-a lA^J 

'U".L'"' (g^ (_c^l <-«L«Jl a^Aj^ail 
A—aj ".^-jJajill" jl "a^Uall" *"»"' t(_gjjjjj .- ft. i qj <~JJI A_j,>jVq*"ul AjSjIjjISJI ajL^all (j-a ft^aumrti) i^jaJJJJ j 
IXJ^/l (_g.\ iVl«\l 4_jjjaJI Llllj_^a^u 4_jauj£ll ?r i >>"i .4,«\. ml (j a 3 HI) i ■ 1 uu£l t '< J^ la i 'r-i\j ?CJ i r^ij tpl.niol) aXSJ 
llAj .(_ Lj^ail ^jl^J (jJ ^,t,a,mi lilaJj cL£jjLa]| ^Ia.1 jj-\j 'UJ^' A-JaLail 4_Agj (Jl QjJ i aJ LalJC-j . (jojljall 



235 



. t ii <-\\\ ^jS <lALal\ \A$jl\ j-a 4jt-a_ii lilaJ C^Ljll A_LLa]| S-Lgjjl .IJC-j . TtS i a rttl (jLa> (JjVI Jjj^I (jl <_s-i*J 
( _3jXJ "jg^ 4^a.Vl i_uLvJl j/s a^i.lj LA^*jj i—AJla. (ja <x-ajJu UJaa2 tAjJuLaj) <_L^aljJJj .(_£J^I ^-Jui> <<-J*J I^Aj 
.4jouj£J| ,-i ?cjjl i ^«\1) /c^u UJaJj - (jli.^ (j-a Hj-*>; i"ig*n) (j^>K <ul Sui - S.lja.jj| 4jcajJo3| Aifc 4-alla3l 
jjL^aJ jjl i>~><\ll . IjJYYI <J_i^aljjjj .4_njL> A_2jC. ^jjj c4 t\\h\\\ ^^.2 jj^iia c jajljJiSI j-a Ale i Ja m'n 
CalASi^l S-iajJ cca^LaJI CllLAitl <Lijj^aj cl£jjLait jULall Clljj^all :eLa*3 i_n i ^-i j-^Vij AjAiej • HjAa> ^jiait 
( —i cjojIjjIi jl <Jli .l^aj_^aj jl <_La*Jl /j-le ' . ' ?• j"" *>J^ CjIj ,>^l~?r>^ ^^ij (j-* liU*^ ' a ^' J^-H *— *J 
La£ cLaAie ?r,jio<\ll CLija A*j A <\IHII <cLoi ,_& oA& . aJu jjfLuj ,—iJajiIl <_pLi> a^ja»aj| jj.'lKj j_oJlAs c^-jJaLul 
' " '" ■*"' jj-s i ^i\lj Cjj^jj (J^jVlj . (Jijoil (-Jj (Jji j-a jJ-£l (_5-jj (J-uiil -12 (j£j^JI i—lL^a* lilj" '(_j-i4 <Jj-^ 

" . . . . Jjjiil j-a 'Jt^>^J • Uri^l)^ UJ ' ",' AUua.1 j-4 JJJ^ ptSj CAauaJI j_ajii3lj 

j£lj .4JVI *Uai j\ jLou^l i»Lki jl£ *\jms-*\ Sadll j-a U1U. JUJI jAjj c4 Ugll (jjla^JI <>aa tjx* (J Je 

j-a Aj_)-a}l /. I i r-i}J "* '■'J*'^*' (_LaJj AjAa> j-a ?Cjjl ' ■Till g.1 i «3jfl .(jilj_iiill (»j^ii ■^-J^jJJ' (c- 2 J ' ^Vij j»— aJ^M 

t a la II ,jJl (J^J^jJl /jAiaUax jjjljjll prjjijj .U-^l ' 8 ' ■"»Vlfl -lie Cllljl i ^11 ^"«" |^)_ti.lj n"n«\ll jjl i ^>«\ll 

Ij-ali Ail Ca^J^AjLc A—a Uj jAVl Loil^S jjjjJa^jjai ?t i ^>qll A^.1 ajJj .MP|j-ail (-JI o^jJtllj <jauj£ll j-a ?rjjjjl 

. Igjl hi i hj A i in j£il 4alj^jawi j-a 4-aualu (Jliii.^/l ^^iwj •^J^ 4jj-aj ?rjii)«\ll t_ll^c |_gj^^ flLV aAjj^J 

(JIAjC.^1 Clllj j»a UJjS p'V^/l pJJ-^l ,*-ij jl 4iX^a (JJJ-i ^-Ju 4j^.jn)«\ll (J_4j^al j_ajaijjj j-a-a jjj;u£ll jSdJU 

. Uji?. I (S"ll^J j-a (_3J>i»ll ' ai^i'Vlrt (-2 (j ii ft. mi II jj£jj 4 jl^jllj U^l UJ-' 3 ^j^T- j-a (_gjLoiJj La.lic- i ^-jtA^y) 

.H i ^i LaS C(j^aj^/l i " 1 aJ <-ailall j-a 4£jjo»j jjAjuI pjiLoij - jjkll j_a pj-JJ tlH^'j t ^ ftiH'l j-a pj-W aJuuli 

.^-iLalll aiUjl (j* cjLu_aj]| aj)J H i hV U3j C(JJlull 

ClljjjjJI 6^A j|>Sij Jliua^>U ^/LjjI ClltL£ll j-a jj i^jjll fT>io tAjlba-utSI j^j m^ j_p pLail J^ ^_a 

4_^aajl <La^ll CJjI^SSILj ?r i ^>qll AiC. |_gj^ij Ijilll (JjujJjjj jjjJ^ (J&laJ H_xalj ^gi (jjjJall (Jjl Ai*3 .AjjLajoJI 

j-a (jUaJ^/lj jjjll (Jl Sda I jl j-lJJ .4jja»ll 4 i sifij jja»jj2^j| f.Lo»Jj u>-t^) (J^yi 'cJ^ljJI J-^-'J •('(S "i»lj (J^J-SJI 

LAj_aJaJ /j-JJI a^ 1 ! a ftll (_^)Jallj .Lg_jo»aJ aj"^4jl 4_jjaaj (_£l t(jn«\,„iT)ll l1i|jjXj LUi-aJI ^—3 oj-ij jlSLlai 4 «\lhll 

^gjj i Un'\\\ ^gl] q£1j Jj^\ (Jj iaSa (_>uil-(_5>iil liA jj^J LaLaJ <laoj .AjaJjtill Clilialjjll Lg£._aj^aJ Jlaia.V! 

^j ?.|^C. Aaj liila CjjjtaJI A.aJ^f- f.Lajoi i " laj i_l£j£ll I^A ( _ s ifc Ijjlalj *-aj . (jjj-ajJoll l^J 3f^' (j^*^ <J^ a^jxl\ 

f.\jMi i^l£j lilliA jj*Jill 4-aJ^*JI Aj=>all s-jjJJ .AiLiuSI jfLaJ allaJ JUJI lilbjjl jtLo t ala lilliA ju ^lik.^1 

A . * * * 

(_3-afc^/l jjtlll _aA ^ 3JJ3 cpjjoLaJI (-3 jliLa Ul ?tu3l t QJ^ Lai .f-Ljuall 4jjJaLj jJJljS jl ^LaJdo \$1\ slj^JJC-l 
c^^J^a^l JMiaVI iia (j^J .iiLljjl£l! j-a c4i^.La»ll a^jjjj^l ^i aA j*\ J . u£ n jjj ^i jLwiVI jl^jaJI jj 
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^A^ 



j^ ^ajLai i—i (jjiLjll r'ljjl is-^- * ,'^„ J 4_jouj£1| (JjiSUj jl CluU, i injjjJl (j-a ajj* > <o ClsLc-La^ CliJjla. 

:i_iu£il I.AA AjIAj ^j lAuii^aj ,gj3l cuil^ ftjj"> (S < 'I cAjC-IJj-all ajjij^all Ajauj£j| .iaj 6.iA ^*Jj .AjaoAa 4 iguj£ 
t (jjajLaj^il 4_jjg-ail jLaJ^I ^t-JJ-a (jj • 4-^1 A *>•> a (_£' 'L>"J^ J^ C> u J'' l J'/' f> '" > ^ ^a-aLa' e.iC-12 <c&J '(jji) jn«' 
4-C.jft-^ ft t(jj^i.^/l (j-pA^nrtl) (j-a aAja*£ taJfc l_j_^J1 x t\-\ ft f.LjaC-1 jjl .4aJu .ijij-ai] 4_iiaiLasJI Clstijj^all ^JJJJ 
(jAlLaJI i—ltjflil 4_}2pJI A qjq-\ SU L$cLjl jj^jJ c [^jj-iaLail] jjill ijlVla ^J-^ JajaijVI l—)>*J1 ^j-3 CLuu a U 

(_gl 4 Cll UiLajilu agjLaJU (jJ^a.^/1 jjj^O utj ft II jc .■*$ uaSJI (jjj^*^ cajj^aUC- U^aJl >Aj .^-UjoaII 4 *\j iTijil a^jxJlj 

tAjj-s i a II (JJJ-ui /Jc- (»^j|j^ (J '"I*.' agJAJoU LaS . jj"(S ftllj ^jic (_£.Xa /gJC-J • 4-^' <£J-a-a (j-a (JjL-ujjI ji»jj 
LllLgja-j ,_a 4_^J2ljJj ^-SJjjLSII jL-aJ^I 4_jaiLas> .■> Ml AJjl^-a (—J t (J.MJJ. > a£)S j^ ^ajLoi ,—3 AjlAgJu jj-aj£j 
~n» ft jjl *_. a j •a'Vl 4 i aj j£Jl A-a <— S^Lk cJ^- f-A j- 4 - 4 'LfcWl 4 ^' U^ 1 '*.' iJHJ- 1 ^ 3 ^*^' ie^' ' ' ^\]' auJaJI A3j >( _g_^i.l 
i_JjJI «_A^«aJ i_gj^.l <jauj£ jjj^ UjIjoij jjfti'i (JJJ (jjjJall Jjl ^jfc c^aj UJli tAjjjuia ?- Ijiu ^jJl ^Jai-a (jjjj 
■ ?t i ^qll ^a.1 ajJ Cll|jUja»llj l^a. La^.^a lgj2 Cll|jUja»ll (—SSj-a jj^J (-all CjJjJjllS luu> /g-ajoiJ 
t jjl hj uj II cJj^J <_«-* ^J^jljjl^il <jouj£1|j . jj^aLaJs 4j3 jjVnr'i (JM) aiuJl ju LoiLa^. ^iS'Vl (jj-lliiilail .^*i»j 
(JjijJj ^-iujjai ^-i (Jj^aljJJ (_5A1| ai*Jl j-a J;uSJl LgjS taJ cAjjJJAll <il£llj . ujjjJI J^ ' (S * "^J '-^ "cJj^ (Jji^j- 4 " 
jjiajj LsJjfcj . Jla.^Jl ?r,j, i a «\ II 4Mftft l^JU y^jJI ^>ajai l^i^aj ^Jlll a^aj-ail 4jjjJa|^xa'^ I j-a ?j^. ^-A c ( jjijx'Vl 
LaS cpjjoU j^ij . jI^jJu^/I <£La-a j-aAjj ^JUJI A JQa ft j-^'n m ?r,j, i a ft II jli t jj JAjutLaJI j^ij La£ tCllljjjjll 

.(jiajVI ( _ s -i c - lU^J 'a|>alj 'cJ-r^J cJ^ ^j ' " " ' ^J -^ <J^^V' L ~ '^- A " ij>^ U' <-M* ^J^ LH 'cs-^ 4 ^>3-^ (j^J 
(-2 LaJ C(j^aj^/l f't^jl U& (Jl IgJj.^iJft jj^.\^nftll (JjiJu£ U-"^P cCllLajLtAil ^jUajll AjoiIjJI jAJI I^A jLajJaij 

UjIj, iV. (JjuJ a^JLaj^. jjl (Jc- X^jjlu jaill .T^q^ i in (jJ-iJI jjjuJI (jjjjj^au*Jl f.^JA i . iJilaj tAjjLaJoJl j*\ j i >■& ft 
-j ^ A j i j Aj£jVl u-^ j-a <_P"-^Mj .J'-^> a 'J 'uW^'^J 'ls-^* 4 J>i-^lj '-djLr' J*-" ^ Uuj~^ tf ft jj^ (JjjjJj 
.(JjUJ^I hh-^ ftll j-a fj^. (^A aiUa-aJl s^A J£ — jjaijj (JjujJjjj jaij AjjlLa ^JuLoi jlA^jlj c4jjjj^ll 
A^ljJ V j^J • l -ri>^' p l-ijj (JJ^ Jj^uII CIiIcIajJ A-3jJ (_jl^l 'cJ-J^ ^1h' *-W^ Ll>^' (J"'^">^ juajjill <_gjC.I 
f.ljjij a^l j! LaJj >t _-aiaJI J^LaJ^/l jA (jjiALail i_ju£1| 4_j LuJ Laj .(_gjalj aAaj <U»_iail ^i^j-ki (jj^.\nnoll JJc- 
(3j>W| T-Laia^/ 4jlcl^jj (j^ajijj jl i JlAJj . L_lSl*J jl i~JAJ (_gjjiu]| (julaJI jli c<i^*»a]| o^jJu jLaJ (j-a ^S\ 



181 jijl iiiaj^JI <JU^JI j^j u£-i jji j^i ^jiili^jjJI l^UL^jVI <-u,ljJ- Protestantism in the Sangre de Cristas -J Randi Jones 

Walker . 
182 , ( *.jUIJL i £ i> .Vl »^'-» oLVjil ^i. 

185 j^ oj^^i^I s^j^ii j^>j cs^^j^ J^»- The Late Great Planet Earth -1 Hal Lindsey. 



237 



~n)-ijj Aj*J La-lJC- iA > iiq'l ?M mrtll j»a (jSJj (_gJjoUj| jnWll ajfr (j-a (_>jUJ /<jy <— Sjjoi (_>^OLaJlj . (J<nK All 0^_J*J 

jjc.jj.lj 4_j i . \ -sjj jl ij ■nj <J_j c4_jjLaJj ajl JaaJl JjLjaJI -^ uaa J ^/l i ■ ) aj nilJj jj-JaC. <j-3j cA-jSla-a 

•cj,<s"'U j' <^-">j i^j^- j^j "— s-^J 4j£ f^b • <— »£j£jI Jj ^j*J jl ^**^j jj* 5, ?tj ■ 'i flNi . (jili.jji-<i 

jIajVI JajLoi-Clllaa.^1 4-alj.i ^j . JLvSI *Laj| J£ ^i 4_jsWI ( a t-iljxll jA-ijj tX ♦ ♦ ♦ ale. t_ ll^jfll *-aj 
IgijJa ,_2 CliUjju jjaAUiu agju jjj.\m"i<ul aij*J ~4jh mjlajjioll AjjoilajLall CLi^jj^jj Clslij^ajlj c ( _lu2_jja»ll 
?r,J,m<\tl jjlfl C jliLa (—3 AJakll <J£ lijJJ lajjfrj .(_£jLajai rtxljjJ ^jjj A -\ i ^lj Llil-\joVl (Jjjljjudl 1 qK^ . (jq^MI Jl 
jjjj^.jU 4j, i D*i\U cLgja*jjai Jul tojjujjj) (a-ajau ,_cLa^ jj» i ^ (-2 »Laj>aJl ,_3I jjla^ail L^2l_^ c<jjj& Jiu'ijui 
<— ajju <~JJi t jj.Ja «^)A A^jxji i'Oi'i jjjajj .4 la <\ll ,, , <v > in (J^J^M ls-^" (\)^'> '' j- 4 •— JJji*" f-h* i)^ t '*J' ft '> 

:Lj3j1I jixji ^ diijll 11a ^i «_£} Jill ajc^aII pLuiVI (j^*j ' a ■ ^j -^jj -^j -^^ AoaIUJI i_jjaJL Ljajl 

a <v i aJj g.l<\ ml) j»a J} I h'n ^)Jj£ (^^J • ( *— J 1)J ' "'**'"' U ^ > '* • ^J ''^^JJ' 4 t^jj^JUa) ■^■^^4 Pj - ^- 4 ^1>9^' j- 4 e^J 

.a^jAaJI AaaT^I IJjjlmjj ji aJJJboi J^aJI (_£j3 (j^J •(?LSJL 4 ^ rLSJ"^ 3 ) <J^J^' 6 4** L - 1 " 
x \'<-\ j3 .4 <uVJI) jjj^axJI ,_3 (jjiljll SLuij^aJ Clli_Jaj (jjiAiall i_ju£1| s- V^_^.l (j-a JjiMl (jl (jj^ij^aJl Ij^xij 

?r,j,n)fti) u_?ij Ls^jc- '/c^i* ^jLoi (jjSj -(jjjJJ _j)_jJaj^jui V i ^^ ' " i^"' Ijja«j jjj-iJi (jjj^j 1 ""'! u^' (j-* y3_jj' J*" 

l^fclj csAj-s^aj i-l\ i^j^ajj 4j| j-IjjS \s_jjja C1iIc.Uj|"j h_jjj^j cCliLfcLiwaj 'UjV>J ly-^ (jj^ ' " ^J^J 1 - (jl 
.-< J «\ i aJ ajjj^a 4_j| .4 J"">JJU ^-i^J (J^ t (jJ^.X^iloJl J-JaJ ^^3 t(jj^iLaJl i_llj£ll jj^ij .a^jLta. i_$Xa ( -& a^jsuU 

.AjAajjoi jjJJIjS (jc- ?J-«I '"l^JJ (jl ' . I">J uA .(_3iaJl 
(Jin i^j-^J .UaLul IjLijjSj (jl J-al i^j-lc- cAjtajJall j-a iLoilj^. I^LSj ml t ^all CllLfcLlLj^/l f.LaI*JI (j^xajjj 
t i i ^ij (j-a J-^l *<«-" V AJj uJJJJ Uaj t(jji^i-a]| i_jLj£1I CIiLjI ^—3 j H'ul (j_a-a*JJ (jj^Xiiu-aJl sLaLuIj c^ifc 
,-jJaLul (—3 c^ojUlll 4 jhjl-T : >"i ajjoij ta.la« ^ Jajj^i. ClulS 4jjj i aiuJl Clil nVni) sXA A ajjjj .i_l£j£1I (Jjjj m<u 
liLLoullS Cj^Ijj^jjjJIj 4 ffl A<,) mi J£jJSj ^gjll (_^^La]| l_iIj£3I CjLIj (_^^La]| t_jLj£ll CjLjI JaJpa .JJj ..iftllj 
(_^l /a-ul (g^P " aJLaJI ljjj£ J (; -^ J tl^aj-s"l ml J_Jaal J^aj /j-^- - A-3jJ*ajI i-llUj_ljllj .i_!j_jaiLa. 4jaoj_il /—ic 
ljLj^II >AaJ tllLLLull a >^ y-^ai j' (_s-Sj (J^Aiall i_jLj£1I ^J Jj^aS <J£ ^Jc (J-Scj (jjc (jiJI ciLSjfLai 

The Scofield J^-4o •^■^l jlLwVI ^ u>^ ^ 1 ^l?3jaj jjA\,m"^\l Ul^Lj .4 jj ^.iLaJI 

Hal <jIjj ^ cjajj ^aJI CjUjjjII (> jiiiS3 ulJi\ t\ *\ • *\ .Ic'^ Jjtf ^ ^JJI c Reference Bible 
jj^oujjjj cjL cjLLLu ^ jl cthe Late Great Planet Earth a_=oI^I iyuJ\ <jjj)j1I Lindsey 

jLuuVI dllclOJlj Jjfa-iJJ jliJ jUa.VI (ji Cll^ljaJI jl l^j3 aCJj ^gjll t^J-sjmftll JUjj^/I 4^Uj ^jjfc Ajjjjjiljjl 
lill^ jUjcI jj^-ajj .?ojull <J_a^. ^i^j^a jl UjIjj^c. Li Ujjui lilliA ju Ajj^aJI ^J^jil (jjJ^JuSiLajl (j^afijJj .a^jUJI 
jl jS«\j tajqj mi) s^A jl_»^J «i_)ajI U^>-i UsAJC-j . (j^jLajl i_juSjI ,_2 ■> <u ^> ^ 6-iUC- i ,~>\ Hr. i_l_ajaiLaJ TTJ^-^ S/gjoul 
.4JaiJ \a2j JaJJ tigM) lI^J '"'^*^ ■ — ■»'' <J2 Aj^j V cJj <\ mti ^jiS aUaJ ,^5^ <LaJJOjlj •(■ ( s^> l5^ "— 1>*J 
A^liawa j^JJ ls-^' PUjuiVl jj-2 '-^J>?^l j- 4 cs-"--' c^j"' 1 ' " a lt^ ' *° t ojm-^ I) ^-JJUJJS j-« jiWTi LaS 

jJjj jl (j^-aJ Ajli c^Jc-l j-a 4j^i\m*il) (—11 UjJaJ 1^1 CjjfLaiuj .(_3-acl o^a-jl jAUm aLaJ j^JJ t?r h mil (Jc- 
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4jA-|mMI Ignn j^jJI J^W U^J •^■JjS.la 4 alVil j£. Cluaall IIa c^jujII ^Jj ail-lll li&-4j]i«JI ^-jjll jflh^ 
<jl i4_Jj^/l JajjJill <J>k»J Jj^jlj^jj^ll t «m*^l Ijli .ai*JI \ g j\n ^all JA^' U^ '- 1 ?- Lalii-a Is-IA aAaj 
4jUjailu Ujjoi JJ^I AJLoiaII (jj^J AjAJc c^^SkjLi. iil_^a«a ,_ll ?rUlao V 4-jl LS*lfii OJ-^ 4-J-aj-"^ "S^J-* 4JAU-a 
cap^j^all oAA ^jJc- ^yJJJ jl i-JLAJ aJe <J£j C(J^L^I La& (jjiALall i_ltj£llj Aj^la i jjA JjuSiLaJJ 4,im'i\b Lai .<DU 
^^i (JJ-llI i_jCjjjaU jl aixll (JjLao t Clljj -^ ■> t\\\ <Uji*»a Lll^yjojaj j£. Cllaull ^gij . jUa^/l lik j<ajJa jLoiJ ^gjll 
a^-aUaJ ,-2 4j1tj"i ml jjljUvj p^Jji Caixl] -ig > 'r-i\) (j-a ^Aj2 .4jjUall i_u2 jjAAj£Lail <JjUvjj .Aj^u&lLail 4jfLui 
. jojjj jliLoi ajjhml L-lCjiaiJ .-ail (jjJ_4JJ jSjoi^/ I AijUa jl 4jfLujjl£JI Ijiul i_JCjiail La£ C(j^aUvll 
jjSI ^g-Jfik alAl tJjlLx (J^ ujj aAjLui JJ_»JJ (j^jlj^ <-l»jl£ LaAJC- niL£ljj (Jjllm'nl Clflj m ^^all Clllij^/I ^jj 
4_j| Iaj Uj£ jjjjjj cj!j£.j tjjluti.j t (jj_a£jjj^_a£ ( a > <oj2 .4_ukll a^jl-liic^s JJ>f^ (=^W LaiLaa> (_JJ J 'J~> *iV I 
jj^aua-ail (j>r>; (jl A-aj .4jj! fimll AjcLoJI lIsLu^I lillJ (jjiAJg-a jjfc 4_T^I jL£j . A-S^t 4_ifLa£ A-jolXjojj U-**J 
AajS <_ L5j Igjl^j CllAj aixll aAjAaJI UaLjl^ajjflll jli c4_^J^I a^Jajll j£>a ^ A*J aJ <J^J^' tj' LS^ b* ? '"' 

(jjLajoi aLoi <-a2 Cj _]e Aj^/ 1 (J-l?o i 4»J^ /^ A?itll 4,Lii1<iiH [J^ Lai La2j JaLall i ^Sjl^L^ll jj^ll ^i 
c4Ja|^1Ij cLjUII i^jjLj AjA*jj .i—jjjj-all ( alia ^ (j-a 4^j^Lall ^b cdiLijAll (Joj Laj .t^kx^ I ^ji (_gjjiull (jjuaJlj 
i " ua C(jjt£*JI t _ s _Lt3 4aJtLoUjjjll Lai .V5JJ <jjj|^a Jijj ^^^l c'jjSjJ' A «\K; .-i^^j ^Vb ^ *'fl^"j cAJjlixallj 
oAcLaws jl (jj mJ.YJll h mjJ (jjA ii|; mq'iu 4_1^J^/I (jjjljill liljjAl QjjtjKi mj (jjiLill (ju (jLaJ^/L <£.j3Aa ClljlS 
Uj^JJ m"i aJ J-J i^jjLajoi 4^jjJu ^^2 LaS ' j|>^ lL-^Ij^- 4 J^ lt^ c ' ^J- 1 ^ UJ^' (J^'j^ ij^ P^ .AjjouSJI Clll HI mil 

. .-< J Hr. t a i ^ rt Jj3 jj-a f.Aill Aic 
AJxa^Jl AaaLjljjjll A-aJaJ^/l (jli tA-uAajl aji*JI sA^J La2jj .->S1\ AjjJaJj t«Uj m'ulj t jjKul ?.U> AjA*j (j^lj 
ijjjjfjou <J_J (jxaila-a LJj^J pJ (jLS-ailj (jL-ajllj ,f.laJa_^alj 4jj|j_iifc a^ila (j-a Jj c .-< J Hr. -< <\ 1 /-\ t\ j-a (JuJ ^/ 
jl jJb i jjAXiiu-ail sAiiu Lai Aini'ilu >-Jaj| Ijjoi^/Ij .LuU^xi.1 Lgij^aj JaSS j^-aJ AjjAll jjA CllLujojaJl liljLoij 
Jais j^-«J ajjlli .(_£AL*JI jLou^/l A^jAj jl j^-aJ cUajjoU A*j ai JjJj c^^jfJjjAj t jj um n I <i^aj (_5All aiuJI 
• AAaJI 4 A$£jl aA l_a=kJU^al A3 ?.Lai*JI jj^J jl jg "'"^jj -ALaJuajl ■AifLa'Vlj A t\£}t\\\ LllLbJaLjlL f.Ljjall alfc a^S 

jjJLall jJb c<3Lucl ,_JI jj2l_4J jjAAjuILajl jl^j 'tc^j^' ^-*J *-** ■* ij- 4 J-S-^ 3 l5^' 4i)^ ■\J a -J^' ^ls-^'J 

>( — aiaJl jjAJlll Ajjji ^>j 4jj|^aj| <jxLuAu (jull 
jj^j aic. - (j^aLiJl a^-aUaJ jjjJaJJ jjAAiiu-all Iaj ta^j-a (_3Jjoi <JU jj.i£ixj (_$All al*JI jljjluu 4jjla«a ,gij 
JjIaJI jl oU>2 jXu .12 AjAJc-j l_ijS-uiAj^£ JT^ 2 -^i)- 1 ^' jj^-" 1 ^ <^ ^M- 4 bj^ ' ■ ** ^ ^iAj^all jl 0^2 <j^a2jJ 

• aLjl 4jtJjoi ^-i (jl^ S'i^s- 1 ^ 1 LP jl *^2 a£-Jj JjAA ^fc jj[>^ UJ^'j *4^' ij' LS^" 
AJdau LaS c4i_ioi jjj^u ^-*Jjl (J^JJ L>^J^' J-**-- j' l -^>-JJ , ^ ^^c-U-ii'il ?ojLul l1iLmi|jA jj„ i aiu aALfrl j^-aJ 
Aj| LaJj . ?r,j, 1 «\ll Jj2 4jj|jjj1I <JU^/I A- a^J A_UC Jj^xaj jl (jS-aJ j-aC — <Loi t fl*^ I 4ioi j^ij c jj^jijjajl 
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jxla-a jli c4jj_ajJa <lui QjAi (jJjjic- ,gJI ajjifc ^paflJ jja (jfLiul 4jila 4-i"i <— iV I Ajtui jj£j jl ' . » » ■"»») j-a 
4_j| tlllfij jl (J^l* Cijlj (jAjfl e^lc-V c<Ufiia]| ClLJaat ill JJ > nq"i o^lfcj jjljlaj ("(jjlaJI aie" jjJa.1 ( _ & , <i > aj CllL La 
4_3V1 jL jjI"i,mi\iI£ Aij t£ Jc *A jjiJI cjjlajlj j^-^1 L>°*^ • ej^-'all 4£jjoi3 ^ic-l lla. caIIjII ^ ciilliA (_>jj3 

.SjilJ ^g «\'X £"ijAJ jlgJiV aAl^a. Ijlij c.'jill (,.J»L V 
(JjjjJai (JikvmiII" CUJ^ ° • ^ 4_x-alaJI jS-">) (J^lLail i_ju£]| *JalLa (J *"»».' J-"*a"J 1 > Ki) jj1'|mi"i<\1I j/1 ^J9 (jl 
eLalxll la. I i . u£ cJjllaJI aLajAl j^* 4 ls"^ C>^J^' &-"'I c 'Vj -(J^jVI O^J- 4 4j^ (J^J^ W^4 (" i t^>*^ (JikimiIIj 
La^lst-iil (jl jLalUJI t a uiu£l jl 1*J3 • ( _ s 4j)j-4J (jj ■ hKjIaI CJlaJI Ajjaull jj, i ajj 4_j2 .ilel laaj (jjlaJlj jJjl^l 
4xjjoi jlj jjjI lilliA (_>*i] Aj| ^jJc J^-^ 1>^' ( — «Ij£&VI llA lajl tlg.nis'i <cjjo»11j (JijJu 4_p_aA*JI AjjjjJall 
(jli ll£Aj clgjaja. olajl ^ji (j talajJ pUjuiVI jV tllla. jiJtlil jli C(jj»lJjjlj llja_iau2 f"Jjil La^j .4jj1j ejjJall 
jjUiVnl ,*-jIjj . Lp_oAC- U^JJ (_S-lll P U.miiI j-a lI^"" U^l 4il-"i-a j^jUjoi (J^jVI A- « U^JJ (§1J' PJ ■ «aJI pU-uJ 
(_gjjjjJail (JjjSlJI jlallj LaJM cl^iaj £_laJJj IgjS ASj^"i«\1I eUiiVI (jKqTi ^—Hi) 'WalaJI <LuuUJI 4jjjJaJ jjjJaJ 
:<ilil JJ^Ij t L mi;I 4-llj^. lilliA cJjlaJLj jjijlill (J^r»; <_£JJ Laaj . Clulja ejjJail <cjjoi i^jic- 4Ja3l ^> t\\\ Lajb 
Uu£jl (-jJaSJ LaS LaLaJ tjK II j^J* 4 - ^ C ' '^-M- 1 O^J^' 0* '(S "' () '' ^CjJ^uu Cliajjl (Jj_J^J (jjJ i nKjLa <«jJul 

CIiIjUtII s^A (J£ cClilij^aaJl s^A u^ — AJ|^k ^a-a (^A cjaLu^U' f ' *' '"' ' "' .' t^ \^ W (_$^J (j '"^ 'I ^-i>«J jl 
4(Jlsj LaS tai*JI ^gi .pJ-iiil (J^aill CllLaK A-a t aj£lj jj^JI ci*^ 'IgJ- 4 ^>^l AjLafr j-a-^a AjjLiJI I^JtoJ ^pS'VI 
ai*JI ie»«15 ^-J^a>5 '^^J^' 6 ^* i -U mi;j .4_Jajki ClllaJast-aJ l^JalLoij j£-aJ i JJ^I a^JJ^I oAjixJli ijjj^La (■igJa V 
s^jj .<*jflall /g-ic- ajhj miIIj jjinu Ia^. o^JjS ojl 'J^l (»UaJ (_gl u-*^ ^ l- 4 ^ 1 1 la j ^ Ajli iA qjq— > \1 jj^JJ (^i 

.<iuua jl jj^ (_gl jc 1 alia ^ jj^J 5ijjJall 
i— Li aj£j jl jS-aJ AjjS AjjJaJa . j^jj LaS A <\j'q"i i a <\ Lajb Cu njl c<Lai^lill J_aij La£ t'Crujaall AjjjJall j^lj 
(JjAju ;sJ-Jj .A-iljll CIiuAaj AjJa l-JJjiJ A n i ^r> ?r j i ^>"i L^jl Aa> ,gJI (_li*JI ^—2 1 ^J<vr. aj-laJla tl^ mjjj l^iUi. 
( _gjfc (JiLigJI j>f) i aj /g-Jai ClliJtoJ ^gJj ClljjixJ <_aljJaja i Iajj,, i aiu A-JaJ i *n V CliLiL*»a Ia^A^j LaAJfc 4jjJajll 
Jaliii.^/1 jA AiWI j_J^J ^ UA . .Xa-i^aJ jl A j£ «\j V Aa> (-JI l^i. l^JJ-a ?rju^aJ jl ^y&\ A^^jja ajjj^aj -4 q j t ,oj 
V (_5^-5l &;•> nW Ijjlj^ (_^ *AJ?' ?i> x * a ^ 1'kO^j iSJ^i jIS^jIj ' jl^'VI J-^ tJalija.VI ci^ ^(jiaJI j^>« (^ aJLj 

.Aj-alij 4oaA| j^ jjSjjoi 4ju jjjjjjoi <Ju (J-aU jl VI ut.mij 
j£Jj ptuiVI JajLoi (_gic- -iais LKJJ (J. "' (_j^l j^lj^l ' a "'"'^'' tljj»<\jl ^ j j Kill l^£j mi ^gjll ClljjAilljj 
^gjj Ajjjall s-LuiVI <S^i. t a i ^-ijj 1.1a. 1*j|j ^Lafc JJJJJ (j^!i^ j a vft .i_j£lj£ll <^)aj j.lTlll Ig-allaioil j^-aJ 
p/g->jj L>^ ls^" (^ ftlKftl) o^Lail j-a <Jj3 <fc^a.j « ■ ■'*« <— a|^aj| *-a) (j*i Ki V Ig-il Jj i aJ j^-aJ V ^jl jlJJ la. 
Uujaj ClaJ i ^l L^jl la. (-JI lla. j Jj£jl ?r_jJajj t jj^jjj-ajj£ll Ajjajjlu t j \f\\\ jLa-ajVI AjjJaJj . j_a£JI ^—2 
x j Ki i n"i V 1-aJj 4_jjjlaJl jl la. (-A) lla. "i^u^ Ajja^a l"*jI*uj£*J~ Cli 1 1 K^Uj li^ajj"} Lall*2 .jjjoj joiljia AjjoiLail 
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• 4jjja3I jjc. eJLail 6JA jx Jjj-aJi liluA jjj^J jl i ■ iaj 4j| (jiajpaJ~ft.I^ ft JjAJ ,-i I g K uJJ jl 
jjj (JjSjjj jjs> (_5-!c- bjljla~"?T hi i) «" jj£JI (jl ^j tlijjLjjVlj 4jAiiJI 4jcI*jJu^U (j, 3 1 >Vi V ( _ s ^l Ajoi^LoJI jj 
.4 j'qj'q^ jj£j ^j^ l-la, AjaJL^a Clllialjj jjjj— (-WSJ ^gjfr JJaJ J^-u) lil*- 4 jl (jjVI ^gij AjoijIj) I^jjLs <jj£ 
((jjijiail jJlam) L-JJJ (j.4 (J i hMj . Clljj -^ ■> ft Lgij^ajJ i-rr h unllj 4joijLaJl£ CjAljia (Jl jjjj^jniftl) j^tj jjajjj 
(j-a aJLtll J J. i ajj (Cl tllljj^* ftll s.L^a3J ^jjj t 3.1frJ a-Lcll jillj ..-» W ft ^^-^P* H . U i h*1 ft A_SJ ^^-Ic- ^J^J jj-OjJJj 

jj-ajll l-lxa jj Sujjuj i a Jja ft sLaul ,—3 jl_ «jI 4-jjjj jjj^jJjxjjfill (jh ■>; ^j-^ l-l^Aj *„'. jj^*-^ lP*-^ 

CllLul jjj_a>jj • J-J^J J-^J ^ ^> h i iUj <Jj_uUj c jl ^ftll A_ ujJ T-j ft-^ J jj-^l (j '"'" 'pii-JJl /j-3 I (-^jJj-ajjSil 
AjIjjII Clul£ IJIj .liA 4jjjLsJI jl ihft i*^-*. jfl (jj^j (jl j-*- 4 ^ ' fl J^ TJ^ ClLaJjuiaJI f-^j^ 2 Lr 3 ^ <_S^ ^jj^JJ 2 ! 
aJ <JJJC- ell! ftj m->~4 ftlhft 'ajLa j-a (—Ll^- 4 jj-^l j- 4 "> ^ ^ jl S>^3 -^0? J AjSSI jLaaJ^I <JjJajl 4_JJJ-ajll 
jj_a£j j-a pjj ^j cS^^J Lgjl J-A 4xjLll Cll|^Slift]| 6-lgJ cs4i' JtLW^ *JLjA • j^J-1 jjjjc.— jVI yJa igq ujj£j 
jj£j ^^^J 1.1a. prJL^a— lljLk (JjjJ-5 jj^ c<3JJ CliK iiiftll t"n/nl IgJj i j 1 hij V ji>Sj :4_ic Ljjjc- j»j*jI ' " ) a n 

l^iift Clil ftj 1 1)-^ II (-jjujja J-JaJ (-2 J-^J t^"n i ^»ji <t*> I (; 'ift (_>^ '(*-£/ ^*"v*"l <_5j^ ^J^J j- 4 iS^lyi ^* (j' 
. jaj ft II jjc LJJjS ^-Jl Lj-i^* 4 t 4^!> ' : " r ' ("* ^ > ^"' (^-^^ co-l^.lj aji 1 llLa hlq id Lailfc jj_Jajaij Ia^Aj .LuLa^. 
^i Clll ftj i aa II (J£ jl jjjJajjSJ ^jJIjILj clj^AUa 4_JaljjC.^/l 1 (S^; ^JJ-^I jj-^ tliLajjuoaJI <JJ.i^ (Jj jj-i^Hj 
^^i.1 (jj^ljJ J-Aj cLaLaJ A SjSjI pJ-lC- l^i.lj I ft J., i n ■> ClulS - a_aill 4j-uLaJI CllLjjjjjllj LlllijOft^jSI—^U mil aJLtll 
^5-jll 4_jj2j 4_j|^*£ o^iwa CllU,, i <-\ jLSSjI (_gji-ll jjJ aJL*JI (j-Sj aUaJ i -1 laJ ClVjl -s ftll ill hn Ls-lifr ..t h-\*i 

.Jaaa Ufax. ^bjj ijCQC. t^ljVlftll 4jihL^I 5j£a^l ^i Jaaa jAlkjj 
|ja^.l j_j^l :?m^ i^-i AjL lijjla (jLaC-l (-3 VqVi Ls ( _ s ic iaalaJ ( _ S £J Jj-s"ill AaljJajll jjLall 6^A j^aJ jaj 
LsAJc (j^Jj .(_gjjiull u^*jl A- 4 pC-UJ- 4 t- 4 ^/j- 1 ^ 1 4-JI t lg h i ^>'i zj-JI i-liLaiLailj cL^3J*J /y-ul lijjaij-ail^ (jj 1. 1 in ft 
j£-«j 4Ju ^lijc^/l I^jj ^jAifc calJai-aJI I Hat ft^lj LLailj^ i I Tnl i h^l "^J-i (J-uj-iJ usAifc c (_3L=Ot ( -jJa^ i Ac (_JJaJ 

.^jli*JI (_^aC-l£ ^)^-iaJ (_gjjlill (JLa£ll ^ALiuj ^gjUallj ^j.'li^ill i—lla^a. (JjpaJ jl 
liA jj£j t if, .<j3 lluajl O=o (jill ilUJI CJA^J (^ -. kaJ (fijtll 4j, ■ hbjll SjlajJI Jlfr jl£ cAjI^JI (ji 
jiJujfLs j^aj ?(_gjl ft,, i nil ^U mil JLtll j-a !>JjJI (J^JJJl jl ' j«i-& 4_ia. j_a JajS "ill jX- lxa> 1 alia ft ^LUfc^l 
c4aj|joi*Ju Cj-jJajalu ^^, nn LLoiijl liljaJ jl j-a ^/-iJj . ClllLoilill (—II UJ£)C. (_3JJJ t JaLaJV I j*JU^a C-LLaJ^I 

.aliajll 4j3 -i^J j- 4 ^ aia-J cuali. j^Loil *mVi uJli tulle. ^jjoU (_$JI t-j ft-> lb 
^-ic ajjir i ^ .iiljj - LiaLjijjaJI cljaLjljajll c g. I JftJ^ll teujjsil (jjjl>2 ' JJ ' " a "iH AjtSj-u I ih^ jj_>5 cS^-* 4 (_s-X 
6^J jjfcjaXa n iy^i cAj^suj . Laj(; S ft (*-3l_>ll j- 4 jjj* i a l«j^ l^J-« LP U*^ CS"^' J'-^ , ^l (j/ 4 ^JSUC- CaiUJI 
^jic-VI L$j-t m ftll liA j-«j .OjaUJI j-a AjSIx. cJaLaJ^I jjj UaLaJl i CjUlklJ^ I <La.XaJ ^]>3yi li^J c^jA^aII 
tg. I ft, i nil j j, i i)»"i (c^c- ^uJI Ajjjouil ojaij t aj£j ai ai*JI jl Iajj . Jj3u*JI aaj La-a jj2uc JAUiu ujl jJaJ JJjaail 
i jjjaall aLoi (_gl m*Tij .Ajlj-ajJu 4jjiaJ ^j LaAaj^jlj ->Kj 4jli c4jjjll jjj 4£Iaa1I jj i aiu /Jc- (=^l ^J>^J SjjSj 
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4_jjj^. ajia LpfUj ./j-lc-l JJjoiLuj Laj*",^ rt~)AaJj e-tg^i <j\£ <La j-Ajj KJi nlLa ,*-Sjx ,jl lL^J (c^J '^t^J^ *^P 
4_&Lva JJC- UajjJa (jjuiJ <-£] jj Kill L*u LjaAj /jJjl 4jt»a^l jlj 4p,— >jj LP ■"y^-jH (j-***ri *^4 .*1 3*1**1 *"*] jLaJjU 

.(-jl^jjl Jjjaall I.A& ej^.'V gJQ « ^jj^ 
Jaia «j Saj . aj pjj . K"s Lalajj . L-ijiL a.'iKiKi Lajb (j^j .aUajJI <_aLiuS^ £-^l f-Sl-^l I^A <JUjJaJI llu&j 
(j»4 l^ji. jjjir i ^ le_>^ ■* a ^ a ^JJ-^J (j^ l-i^A ca^.> ~s n ClllS^o (_gj i ^> ill 4jL>x JJC- lilj^JJ ^-Hil eLufi'VI ,_gjJ jjl 
f.|jj Clll-i-ijlll <J_oa> jJaJJj . UjIji kLjjj ulji*j lloilj^. (Jjo&j jjl »jKimi 4jL (jJajjii (j^ij • /g ioUJaj$£jl t <jHll 
CIiIiVki (ffJQJj cAjjj-ijil jrlj-a^/lj Laic- <«jJulj t^-^ ujjjjjl (_3j2j ja^-Vi Ciaj »ji KU Ajj^ail jjc. <*jJu^/Ij cLaal 
<— al_iiu£l ,_2 <J_i*aaJ La-lJc-j .<jjljiail alljjtll 6.1& (jj-^J jl ' . ) ">J <— ijS <Jjja> 1 > ^ > a3 gc )Vi .1j.A*jj . Igil nn^V 

^jjfc '(j^Jj .4_SLa£ aJL*JI ^jIjoUjoi LgJ-4 t4j_iollia c _ s _lcl A-Slj-4 cAjaLjaj LL*-j| (JjVl'l tlilj^. aJL*JI ^^2 (JjuAjjll 

,-2 (JKll Aji\\ i K jjia. l— 3 gCAJJ jJ Luli cL*UjLa> La^-aj . lia pjjjjoi 4_Lal£ AjajiaJI jli cu^j^i. j-a aCjJI 

. j* i .nil AjtiLul UjoijJj 
4_j| J^Jal tjj^aiill 4jjJaJ cAjjjJaJ ^^M .lA.ij.la. L$J lg_ia»ij LliLvJaLjll jl (Jj.")ja. l -^fJl nillJ j-a P^-J^ (_J^- 
CaLtaill j-a £T>aJ jl fj-all ^glc UAJ Ciilli lI*^J .AiLuul dlLuV a^aj mJ jl j^-aJ b ^hU aUaJ lilLiA (_>ujJ 
j£Jj .ajl jj^'VI 4jjJal£)ll <JjLaij]| La^ijjawi '/g-lc-l ' . I > "U-a A-3j-« j-« ^-"iJ-^J t L$j" l '" <> '' ls-^-" I^J* » ■-' ^-3-^-yj 
i(JUL) 4_ti.lj j-aj •'^«p ^ >-a ^Jl cl^£Aj CJ^.1 L§ji ■ " " es-k-' ■^J* » ail /Jl ?T '"l^>J aUaill lili^ (_3jLmU CIiUjI 
(JjUvJ (_5^JI <joiaJ JL^Jl j-a ej^. jj^J2 .(-jUp Jjj^li ■^Jr'J « Lf' 'SJjakj<9 jjc- Ic-UjjI jj^'VI AJakill jl j^jj 
.jjiiJl ,_)£ ^AUijj Iaajc. t Vq'i ^jjoi-ioA^jl A Kq'i lilliA (j^Jj .aliaill o^l-^ jjl;"^ " tlP^J •4-*£ a J jl 
A_jJajl cAjjJaLj jl 4aJasJ iAjtl aJaJiuU CaUaJ j)fc 1 ila J ^-i t jpj3 .Ajxj-afc JJ^I Ajj^JaJ I^A j"i i aAAJJj a^3 
aj fit '1 La t a i <oj /g-ic oj-ilS LjLjJaJ jljSj <— SJ^ ^>^ -^W" ^?^ « U^Ai •"pJ«JJ j_aj^a" ~ Cll^l JJ «\*i (_gl cCllLjiaJ 
t-j_i1 (_5-Ic- Sj^LS 4_jjJajll aiA jl t aj^ rj-»j*J jl 1 nlr. 4-Ljjjj ijAic jj^ij c^gjji.1 ^-JJJaJ L_J Kn tiljj 3 .Ltllj 
jl ij->j tllA s-_ljjVI J^"> (ji iajLojll L^Ujj .pUaajl jj^ c<j1L <J^»J ^Jl frLlaJ liAj-^j^l Aj^lkjll 
<JjJaJ Lu^J jj^J jl j^-«J ^ .TTj't i ^i I '1 n 1 1 «\*i jl AJaLoifJ jji*Jj cllal-isl i—llifcL jiajj cLa AJaaJ ,_3 (—iSjlJ 

. jLul a^aS ^-11 ?rLao CaJuJI jj i oq*il ^A (_jlj .Jaa3 ^p-aJ jl «_Uaio»J — L>A^ 
4 j^aVI ^jLp ^^2 t j>^ij cAj^aall ajji^ll jr|>j'il a-1* ^^-iiij .'o^LaiL jj h ;*ij-a Lu£lj . al > n*i ^ L&*J alaj jaj 
^jJc-j .LjjLjJ j-Jj IajI lWjoi V ^jV <jjia^ 1 g Sjjj jl i J aj Clil al 1 1) ft (_j-Aj te^Jflc- t aj i r->j ( _ s -ic- LjiS J-Sjjj 
C(j^aj-aiil ajl. i n"l i nV I tgl) jjjlaJa-a jjjj|j*lll jli i jyJ j-^a*^ I eLalul ( J°Ai jl (jjj-a*^l (JJjJ ,_^3 f.Lai*JI <— a^Lk 
CjJl t _ g ^lil Jjjll jAJ CllL-ajl i jJAJUJ jl jj£-aJj .<j3^*-a IajI jj^-aj V La-a lia. J;U^il lilliA jL ajLailll JjjS (_$l 
. q ii i*"i*ijj*j ( _3 Drij-ail ^_3 ^j*i i ajj£ aLal j_o*Sjj jyAll jlajjl j)^ ajjir i ^ill <c.Laaaj jl t jj «\ mi aj^t <i 4j^a3 ^jl 

• alj^ll /gic- M_aa>j-a jl£ La P/gjui <jl . JOjajOj ,JI jruao V '>gJ 4ju**UU CapLajl j)^ij 
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LAlijstj (jl J>-il aSLc ^a Lag (j ^flj CllUJaikiAj __jIjjS ?rj_aia ~l_ ula h S3 C(_£jLjI 4_jj2 (j-a J JJ&Sl (_3-J-J aJ 
(j^ajjl <— a_^k (j-a A-iaS i_u]^ij| 6.1A jjj jjIjjjj . u£)£j U_|3 (J**"^ jAj cajj-aJa-a Clsub£.j ajl^j-a u]j.la> IgjL^ajJ 
iA «\)-t> rt i " 1 q LaJ ^H^l JaUaJl - jjj^i. u AjuJaA /j-ic b^ - " 1 sj n <\SI (_£.i-S l.la> AjjjJLa $.l.ijjai <Lxjqj,JjA aXaL^aJ >t-a 
jjajjjj^jl jjjj (JjjjJaJI t ti^Tm __2 *Jj /j-JJI LSj^'j -^J-a^ ajj > ^>; ' <S ** <% T > '^' ■ i *-*^ (j^ Ax-j h'q n JJ-^a 4 J>^' 
. Ifra niVi (cJJl ^7> ni'lV) Ajl\ i o_ i ( _3LjJal jSj-a£ ~I«m ^'l~<lm <JAxuAa JaliJaJU LAj-afc - (jjj-a}i I (J-u_aSj 
(jl£-a ___i (_£jLjI CuJU cAjjJaA <-a2 <_j-lc <*-£J>a (jl^-a __ji Clilj (_jjSI cajjl^-all (_£jlfLjLaU 4-ul^ <_£Li> <_jicj 
(j£-aJ Ajla C(_j-lcl L-boilia _v3_a-a ___Sj (Jj^aJ (j' CiLSJ^ ^b' ^^ ' (j/'.' 1 ^ <j£ cjj'^ 1 -^J p ^ (_ji C__paj^l ( _ S JJ __jj.il 
.4jj-s i ^i (jSLoiAJ <jjVi<\SI t(_5jUl 4j_JaA eAcla ,jJI LiS_)ia ej-s >^» (jl i ii"n aJ cujjS (_g>?J J^ ^^ ' a ^jj (jl 
<— Sj^ilSI (jjjAa> /«-Sc bj^ " ^'^ •( a J^' H^P^ *^L>^ ^JW^ 1 UJiU^' *~J^ '(J^jVl (jc (*-^>a (jv£-a __2 cliA 
Ia.1sJ /j-JJI axa' i ■"Till 'g "iq'i pljj^l - LaD CllljtSjj coj^|j!La jjIj^j c4_jjjjla> aj lAla Uajh-^ IgijJLaij A K i ^ll 

. j^jjoiS-a jjj eLvjl <_J£ ,_2 
6.1A 4_ii*j La uja A<\\* i>\ LjjjSa ClljlSJ - o_jIj jj_llaj qu\S$ AjLjojJ jj_^a — Lij_Jaj jj^'Vl A-XLa^/l YjJ 
A-a t(jj=uj .^Lj^jJall -< i >\\ ^ji CllC-Lja IgjU (j_aJ-aj-a*JI i_llj£ll ?.^A Ia 1i ^i^ ( _ ? jll ^JLoijll dul£ blj .JaLaJ^/l 
^AJJ 4-a!>L«J Ajjlfc LaUafc— Ljjl£i (j»a ^JJjS plSil CllLa^lfc cUaLaJl \^'<\y a jj CllLa^UJI sAA a^Jobu liljjj ((illj 
t IjJjij (jl (jjljUao (_$jUI (-JJjoiul (jl£ I^La <3^1l Ajslj (Jc- IJjI <— ajJU (jJ AJI «_. a j . (jjjiil ^C V^J^ b^" 1 
P*^A .JaLaJ^/L i_jjtll ^-JJJ^u -^«J (_5-3 jj^^^'n s-ljjSl (j^aLkoil c<Ul*i jj;jJ±\ i]jA£- ^J^-Ji J*jiJ jl (j^-aJ 4jU 
1 h-*> <jfLiu3 JJ^JJ V (JlSjiV I • A hj mj JaLaJI jb^ (jp *gJJ«-a^l ClulS . ClllLaiLillu (jJJjjLa IjjlS LJaJl (JjiuJI 
Laj3 ^-SLao Ua-aJ cLaLoi j*\ iTi"u ,H i ^"1 <-ajlill Uljjj'j -^ J.IJ"> ^-r^>a UJJSJ <_p_iiui Jaj|pJ U Jl£_ii^/lj c|^joi£la 
l jLoull ^j JXoi lg„,.i^T,-l (jJ-aJI ^Jj aJXoillj i^JjiJI S-jJ o W (ji j^- 4 <-J^ LS-2 ^ j£Jjjl£Jl ^hjUHI ^ 0«J 
t^giJala]! lAXa. (_j.Sc. (_j ajjj •aj£l^)la]| jjIjAJIj it_jjl=jl ^UjSI (^joiUuJI 'aj£& jl _ hlj £_>J __JliS Jajk JjUijS 

• (j-oSj i-lilali. jl <JJc.l ^LiulS UuuJaljJua ajjj Ajjj^sj ClilclLj— AJaiill 
(j*a . jjjj^ajll A^&L e_)ji <3J i ^ill Jjjjja jjc IjLiuSI cIa^. JjlkSI (_£_ojoi .t_V- <_aj*j V (jjJJI (_>uliSI s.*^A _jj 
:__gjjoU A^jS J^P ojj-^a ( i - la i J W (j' i* 1 *! ^^ f J "*i ' "J t^J"^ ' ^ ^-r'J (J«QJ Aj^Jxm 'U^-aJ 4 JaOuU CllujjJa x \ ><j tJi^ 
j^jj *_/ _j| j| tii. AjjjU sj^jSl (j£j J 1^1 I-IjI l-a^-a (J^aSj •psSlj '<— SJ^/lj t (JJ n» SI LJ^aJ CllLa^AC AJJU y:M 
6_oa.j __j-Sc sj-all s^ao (_5^JI 4ja»ij i_UJjaJLj A <ih'u CllLa^lxSI Cl-alj Laj .JajJaLj JaliiS ^L*3 4 j_ -^jSI _t_a^La]| 
cpLa^JI (jli cl^jULl (Jjj^aSj 4jjoi Ajajoia^ Jjuj . jJ-iiuSu LaiLati.1 Ji*JI __2 JJJJ CllLaJlxSI jli t(jnVn*i 4_ti. 

Jj^J La c4jjaaSI CliuS-aC qa *cjJI __Jc 



. 1 IIMnll 
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( -l\ ojjjjJa V 4-jl 4xjjo»j ?r i '<-\y\ .12 (j_a£j jl ' ,'?-J t jj"n i ."ill L-UIjA (ffJC- ^/l£_ill jjjiao (JjLJI I.jj Laita. 

JJ I r-l\ jl (j£-aJ <— 4JV Ij • I Ag ' «a*J (jC .JXjl jl t_ Jjijl Ljf£j (jl (j^-aJ jljjxlli . <£.JJ (jJJgjLiu-a jUj_JJ^3 jj^J (jl 

JlfLiVI eJA j»a <J£ (J"1">J (p-La-lU A J 1st II jLa.V1 (JAjJaj .S)jb jl ^jial laaJ aillj c^jaij jl Aj^aC 4-a^lsu 
A)) i ^r>ll |_gj^i.^/l CjLa t1\jjal\ LI ?c <v i in j • L^j AjajoU (_£.lll ' aj i r-i\\ I.1& - <jj.jLv]1 4jo»aJ (j^ajajl Clljj Ja-La /Jc- 
LgJ-a ^l£ (jli H-aL^aia ^jjLS^j .jLaj ^gj ojjji^-all cAJaJjonll JaLaJ^I aAA Ujlfr lilj . ClAjjjiaJlj Jjlj.lll jjjft*n 
LaAXaJ Liili cCJb-ail dlLla La&jjjfxJ Xic j-^lj c4jJJ»_i^a ,—3 Ljj&Ua jjXJLaJ-a (jj3j^£ LaLaJ t I S n-*> fi J-J-JJ 
<jLjj]| (j i) majj jl j^-aJ i j "'•*> II ' . nVlll (Jj^JJ 3 Q£- * UJ » ■"»S*ill j-a J.J2 <J&Lvj A-aj ciill.J A-aj .LaLaJ jjAIia *i 
a^3 Jjlaj (j^J ■^-SJJ (jlgjl ^n *i jbjjla. IajI lilliA (_>UJ . ?7 J~> ■ <al' -iauij IgiLiuSI j£-aJ ojUol Lpl . jJaJJUAdJI 

.CjUjjSjJI (j^ ^|j ^Oa JjjSj Jjjjla JC jjjl^ 
(_$iJI ^gist-all (jl£ La^-a Ajui (_gl ajoijll ci-*^ ij' LS^j ^^ V •Jl^H J* 'I- 4 AJlsj 4-aI*J (_$ill < __ s _j\ji) (jjj^llj 
(jjjiaJlj ca^Uallj j_iill lM- 4 ^ J-" 1 /^' (jjj-^^' U' ,-HJ^ ■•' ^J ' tSJ^ "^ UJ-^ U' (j^-*ii • ?JJ ' a J U' ^ ^dJ' 
i . 1J mJ 6JJ-aJ jl (j^-aJ i j JJ <\"i A^jllj .f.lLill jji.^/lj t aj i ^ll LaAJji.l u-^ ij' (J-*-*^ j' 'JJ-^'j J^' Cy~!^' 
.aXasa-a 4J.JI i ^> ^ Ail .UJaljjC.| tlko ■^•^J ' . >aj '3**J Ujj*^' <j~i * L& ^'^ ^lt^ 1 ^ ^** Hi"'."' '^jlj^J 
(-111 jjj^all jli c^-ja-all ^tjjaijj ajj La^j*2 .(-_ii^Ajll ^-11 j-«^'J <J/' "I" (JJJ <—S-Xja.Vl UJ/^ (jjjill JJJ-*^ 
(_gl t(Jjift*i^ I^JJ Laj .l^all <— a_^*jj jl U^CJJW |_«ic- < . 1» > aJ Ajl J& <JI 4A^wsj a^XaJ-a ?r J i ^>"i jl (j^-aJ Ig, «\ i ajj 
(^_3 L-aS t?rj «\l"i j_-a ^>J^I U— k^Vl ojj-j^all j— a ^ Sn V " >J> - Ijj a flj ULjai^a ?rj_j^aj c<_jiLa ^)-JC- ajj-j^a 
c<_gj^.l j-a ajijj^a jjj«\"i «_JaJjo»J Lla.j La (j£ij .^^JL^ ^, , <v i gj ^—Jj) c<JJuUllj Auu r-i\\ tejja «\ll Clllij^. JJ-JJ^/ 1 

.^U-all ti Jfc 4 M ^ all jLaJ 4jU 
• lg_ia»aj ajj i ^>ll j-a (-ja-all qas, aj i ii^/ AjjjJa liluA /j-i^ V ^jAJC- cAjjxjll Jl ^aj| Cll^Lu-ajll ^)J*J LaAifc 
LaJj .4 Lajj =ixjj| plkall Jc bLaJfcl i^Uwl <«Jjl j-a lialj ,^J*J jl j^-aJ cpLjl Ajejjl Jj ^-ajojLall ajjWli 
lilliA jLS Ijj t (_gjJoilj!>U AtnnlLj .4-a^iJ is £l Sjijji c>"|^ Jj frlj^J \_j-j\i cdiLa^Lstll J Luli (JjoJJ ( _ s J*-all jl 
CjUajl^lll <iAj*ll JaLaJ^/l (jl ti»Aj£lji ^ Vj jL£a (jl ^ LcjJa-a j£j aj #.!)LaJ <jU tajjj-ujj <j4>^ L$' 
lillljl lA)aa^.l jl (jjjjiall ^l^j-al i^gJc- La jL£-a ^ CllfcLja CllLajl*»a — ^Lv?> J^j (J^ tS* '-^Jjl ,,^11 a j.' L -*"*" 

.4J3J$JI ?Tjjli-a jjLaso jJ^ll 
^—11 Ajj-ajll ja nil Ijji. a^-lii. i " la J > ^il ajLja^J (j-aLal ^-3>* liluA C(jjij-a^/l (_>uj-l J t(_$jul .JJC j^H tjj^ 
4_3jLxll jj^J jl j^-aJ 1 » «aJl LiA .,_g^i.l jj-aj ^—11 j-*3^ U' ij^-*^ jj^J • A_iiQj| ajJjflll S)aalL ClulS Lpl A^jJi 
.J.JX. (Jl (Jji|^£1I Jjjao (j^-aJ CLllliLoi^j i laJ-3JJ CllLaAC-j a— SjjjaJl Ju-aJ ^lA£-l al^iujaiLj .LaLaJ A_JaLjC.| 
jl -JjJ=«j j-a l-ija*J JJ^I LujJu j^ « a^)Llii — <jS-a-a a^iui Jajoul (-11 <JJu J^*ll I.JA Uii^J (j^S ■^■^*- J J 'Ui^ 
jj .i—Jjjoila. (J-a>S CS-^-" ijj^ j' C-H 3 -^ digitize aijJ La^jc. JaxJalL (_gJJ?o La IIAj . jL^a jl .JjaJj ci—jLjC. 
J£ t(-ijjai_4-a (J)-\ i in u^ 'c>L>?^J^' ^-f^- 4 j' A_jjLLaJ^jJuil A_jjS-all (_2 i_lljS (J&~ La ajLuixaJ 4 la m^ll <ij*»a]| 
. t_jLajl*-ail CllUJUj lIiIjjL j-a L_»Cj-a Uiy 3 -^-^ (J' "* , "' ij^-*^ J^ Cjj" ' < ^J a ^ <j^-*^ _ A^J J^-^A -^i^" 
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<_Lvau jl t _ g JJ jrliaj (Vjl • J^aJ pJlfr ^jJj coliaLu A3 US f. ( _ s ai <_£ c4ij*»a]| ai& Jii b^jl Lul (J^ajs ^jic-j 
. jir 1 ^<)j jir 1 ,0) 4jfLal <ji-kij '"U^*. 1 -^-^ h* 1 «aj jl ,» JJalujJ cCllUlj^ll jU^ajCUj . jlfLa^/l J^ij 1a ft'lft (JJJ ft*ul 
. jl£ log, o jLLa C _ S _SJ LujSj jrLxao V ^JLjiaJ J.l*jl lIA 1 " ^ jHn ujJ liila c^^i^J LaJ j£)&La Li£ lij caJjIjII ^j 
jjj J_ia£ ?tju^aJ <-lua J Lg-aLal 4_j_iie 4 1 1 ^li «_JaJj t^nit.il (jj.i .ilAcVl j-a 4Jjya3l Ajjoiluul liu fUaLuUj 
j^k^/l (—ajJallj ji_i^a UuSjJa .ijaj ji*Jj »lmU U^afc J I la '1 ^J^*Jj . )-»■•> /j-ic- AJaflJ -i_>^-a (_gl cl^ljj jq 1 r-i 
(J^ cLlijjlj <_L£ jj ..11*11 (JJLaJ (_^i-ll J i^alkll i^g-ic- 4 JaSjr-1 i<t>\I ( _ s _2 4_jJaj2 priii aj c4_2.1j (JjuJiJj . I.lajj 
4J^*»a f- {^jxxji^j .a^jjul\ <La^LrJI lillj ^jj 1 La \ W1 ft jjfLijai 4_2j*j £,_« <J^ — llalc <J£ tljlSjjoijx <J£ ' ^ *'"'' ' "'* 
C lajjai_a-aj U . ijSi ,-JI ICjaj .i.l*3l UJ^J pJ tl tr-i*\\ i_ajja j£. 4_iJa^a3l .1*J (JJJ^J (jl SJ-ail /j-ic- ' . I">J CaJurJI 

<J^ (Jj^paJ i~JU ■ DJ ■ ii i\ <\\<\U jl£ La$-a t4Jb3l 3.1*3 . (_>Ajal1 4JJ.ij 4_^LrJI <lh\ (J _Ifr PjjJoaII ^Lao ^-<U*J 
(—11 4 ^-joiLoil (JS ujj 4 .i-lao jl (j^-aJ ,— aj-a£3l pj^ull jli t <_Lwaxa£ I t r-i*\\ j m '1 UJI A-aj . 4jj,'n < \m > ^ I CllLufLa 
4_ia£ (Jj-n i in (j^-aJ 4_j| jJjJ c CliU-ajlajll 6.1& <j-ail ^JjLL jl <J--^ j^J ■•AJLpi 4-a-/l*3l jj£j jl j^y (_5^-* L5' 

. Cl)La_al*Aj| j-a l&j j i ■Vi j-^-*^ « 

4Ju ijjj-Ja (=^Ji 'u^^ U^ j- 4 U"^* '< ls-^ '(J^jjitUj .4 n^i) s-lA Ijq uSoSl (_gjul (^3 jjSV}^' j' cH'LH^ 
i_llj£ll LaJj— J i^ift U^aC 4_Jaja ^ji 4_ui^La <3j*»a] -iJ^j i— lljS j^*l>^ *-3^ ^^ l -^|j^lj '-^ pUaJj c4jjJ^-a 
L^asul t '< ujj£l jj-aAill /jic j^liai LA)lLa jl (j^ajjiilj .<Jj-*> 1 -— > \ I jl^ajoi'il ^JC- j_>^l ^j'l*"' >-* JJ^* 3 ^ L5^' ^^ 

j-a 4_Ai*»a I 1 r-i*\\ CIljIS jJ "'■'■j . (J')J 3J jl i ■ 1 aj 1 1 >-T» \1 ^—a^Ja j-a ^l j-a i_aj_xi jj if. ( -jl (j£ JjS 

.ruUill jjlijj <— SjJa U^ j- 4 (_W^ U' j^-*^ ^P '^W^ - *^ LkJjW^ ^J^lt iH*J ^jj^r' i)^" 1 ' '^J^^ ' j^JJall 
(jjj>$\ aLdImiII Q>ij jJ-a. ^-a-JaLajVI-CllLuibjtSlj 4 nU aX^.lj <Luilm jl ^jl .^^Vl JjU'll j g hj LaJj 
c^j^jc .LAUj^a jjjajjJall j-a (_gu 4jj|jjifc jAjj Ujl ,1a. ( -l\ l^a. 4JajijJa-a 4jLu^)ll ClulS LaJj j^ij .4jj|_ajifc 

. jjjLajLaJI UK o^ilki tiiiJ jl 1 . 1^>J 
jl j^-aJ .4jU ^Jl 4ia^kjj o^lfcl j^-aJ La s^^u (Jl ^l^fc^/l Uii^J i£& 4j]Lul I n «\(; n rt i 1 aj t JLa. 4j| ^^ic-j 
(jiaJU j^Jj .AJuwal ^ * -J |>">J IjjIS s^A jV ' ^ * (JjUoI /gic- -ic- aUai alJaJLmU l -^> a J '^J*-*jI jl O^J^ 

±i ^ Ajuj^I «^U-a^l j-a J£3 «_La cj!)Uj jl cA ^Luol j^lc <jl c^L^^I jyj cjU^ilL ^*j cixilS cjliLSlI 

t o^X*la Cls^/LaiaJ 4JJ-20 jl j^-aJ 4_ila caXri.jll Aj£ ^iftll ( _ S -A lillj Cijl£ lili . ^ Y (jjoLuil ( _ s -lc- (51 4ftJ-a.lj 
^—11 j|^c^/l J_j_oao JjUao LaXic- sjjLao j^-aJ V (_$-i-il (_3J>-!«JI ugjajjjjaij .e-\jJb >-gjlj ^ tf ft 4J Lgjl t_ajjtjl 
ajqj tliW (jji|^£j .a^LullI (_>"|>^ /j-3 Cllaall (-A jj-aj j-a aL3j^/l 4_ILaJ La t_ajju *il aXr^jll Ajjjiallj .4jLaij 
t_jj£j ?4jLaijll 4_}ij j»a sj^-*^ ' a J^ j~J '(J "''""'l (J^ajJI ,*-a 4,1 ml ml) ^-3 La jl£-a ^j I'lftl^ift (j_a^J jl j^-aJ 
^—11 j, 1 ! ajj Liili t(Jjift*ill LM^ ' * J^ ' a ' ■"*'' jl UjLao LaXic- 'JJU i^JaJLjj <_pLla ?a^aj_illl (_>"|>^ *>^J_ii tilaj m 

.(£M (J-aj^J 
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cjjiial ^g.aLij <— fij^ ^hnil t^J^"l uirt Aiijii.1 (JjSojoi L^Luil Lil <£jj (SJJI <JjjJall t <JjjJall ^lx}\ li& jj 
^jjc <_L^xaj t 'gfo •'^-JJC.I ^j , ^i> a ^ 4^1 (JJ^ J^^* 4 (JjU^SII a^/V c^L^ (J J* <^J^ CluL^a - <jjj3 j^a f-jj jjj 
jli tLa jliLa ^gj J^aJ t tg's (-3 l—lj ■> ■*> rttl -Wj J^a. <— sLul&V |_s-^ LaJ j-UajH-* rt jjSj aJ La ?».ifl CT^i** 
4jLuj3l j_a =,£ li_Jalj (JujJ Ajli ce^iuill (juj>£ Lj-^ (jL£ '^' LT^J • ie ')» i" rt^ c ' jjj^j ■ " AjU Aa> ,-3 .H*J| 
,_jj j-a IjjLS f.^A jl LaJj . l&jjiLi jJ-i-Jl (juLill <iUSj La <i^*»a jj.i ^ ix n L jjfLjai LAJ_a-aj 1 j&Sfl <c-^' 
Lgj-a jffiil jjflljaij . LllUJa|JJa , ^ I (jiaJU 7J-Ja ij^-*^ ^j« t f -»g n;j LiJJJ tij"l, ui fi j& La JjMjJu liluA (_£l cjAJl 
(jjJJti ^/ Ljj'V <-a^aJ jjl A_Jajja»J V LiJli (pKn jl JjoiI p UaJu nl Ul t jJUuSjaJJj i ■ u£ La£j .o^aAJLa Clili^Lwa-a 

.4»a]lc ^gi 

j_A j^.Yl i_LJLaJI ,—3 Ljja^la CaLaJl (JjjjJall ,_J| <_£.iljj| J-JC- J Jail jl <j-al3 j-^-aJ C(_£jLjI <-_Sj^£ j-a 
La£ LaLaJj . LlsLajl*»a]| j-a l.la> JJJ^Jl ,, ■> L ^> a j ,—a£j^ij Cjjujx^M (jujJ CjjjJJa *i (Jl Ljstj^a AjuUjj c<— SjaJl 
C^jJajL^jLi. f.l£j j£- '*'■*■ '" ^gj jjiLa^JJ jjiil s-LaltJI jli t jjji A*J IgjS j£ii] t (JjLj (jjjjoiL^M Lil liljJ 
(. i ^>r. t oVj ,,_gj^i.l aJljC ,_3 ClllJjK n |_5^J <-a_4^La jj^J jl U- 4 ' CT^ C ' LpLoij Q_aLujjJ cSStl ^"n i a jl 

^gi CllLa^Lc j-i^jj ijJJ^/l ^gJj 4j£Loi V ClljjUjj lU^J ^ fl L'.' ' " (J^l^*^ U' <-!- 4 ' CS-^- - *-LjJaill ^gJj LuljL^a 
sLaLul 1 $ L ojl /j-J' LpLui^ll jjAjJaJJ .^-jowulll aUaill ^*J La ^-ll AjjLiaS jjjLows /Jc- LjJJaJj ajjlaji^/l ?" Ijll 
4 AJaJJaaJ La_ajjjj t(_gj-^L < ^l lie jjiu^all j)3 j)C j^uS t gjjaj ^/ tf.Lo»Jj JL^ AjluU |j_»J^a Cllljloi (_^Xa /-Ic 
CIuj /c-ul aj a ul jj-a Ji*J Auiiuu Laijx ^^ao *j-\ ill 4JaJ^ij 4ia|j!La t ( -un ^ill llaUailj LJl ?rj^j-a]| jjjlajl 
ja*jjai • jj-aj o^^jS jjjaLjjAj^Jl Sjj A^jj alJaJ idL "CuLj a^iliJ ,g^ jJJ«J (_$-!JI L^jJa-aj CllLfcLLl (_£l cdlL^j 
jj-a fj^ 1 '^Aj •r'L 4 a^La <— SJ-«J (_5^' ">?■ ij-r? 1 UJ^ '""' aj' ^aj j^JjS AjjLiaail LuLS^a (_jia.l j_Jaja*»a 
i_i£^j t '< jS jjJJJ I jhjl-T ; >*'i Lajoij *^C.jjh«\ll L^jLaji*-a j-ajJaJJ ^g_Hil 4j_Jaj^/l jj i ^illj Cllljj^a^/l jj-a 4^.jt\-\ n 
auailjS liluA jL (Jj-lj^aJ jl X^jj Lul ^^3 S-4J V .<-JjiLa >L-Sj <ii*-a (J)-\ ml ajjl al^iajaiL t CllLlj h i nl jr, uj n 
jj Kill Ljjjjj j-a_JaJJ jl J-aLj . jLLa J£ ^—3 4-&^ *LtaJ Jl£_iil j^iP 3 j- 4 - LaJjoaJ j^-aJ A^j"i„ uj n ^-^^ 
a^2 . (- «\"i^ ClsLajLt-ail ^-st-aLi. sjalJ jl ( jLa — lL>J cu^jL^j ciijjjj Jucl ajUl 4jjJaJ LiaJl LaJjj ^-aLjJjoJl 
ClljiLaJ jjj*„ ujJj .Ja-ajJlj pLL^/l U ujJJaJJt ^ p^-ajjj ^JLllLj jLS-ailj jLajll 4jtL jj^il Ij flg SU jl j^-aJ LiaJl 

• LuLa^le (J^a*J J2^' (eJC- JLLW La^ic- <-_a_^*jll 
C 4_j j^Ljj (_$lll elSill IJA jL ^iao j-a lilliA cLuj La^3 . IjjWU <_aj^o^/l *^ A^jaj i_lLuil (ilLlA j^J 
|jj t5 Jaj .^SljIjjJI ^JjLjII ^i ^?-LLa tlljLa. t JjJajJJ .iLa. uJLL*jl j-a jj£l jjj ti»Lkj L-al m)-^V r>l^V' ^ 
I £ ■> JJU <c-^' ^ir^^ aiLul jj <\.\ o»J (»-gJI (J^JJ^Lj I'l.nia'iV jAjtll (jii<u n U-^ 3 'JJ^ CllLajLtAll j*»aLi. jLS 

(^gjtllj jjc- jj^J j' Cfi^i i ^ j' 1 '"*'' L* Ij'i ujjSjj CIijLjIS LujLjI jjj_)^"l ulh^' jr^ u' ^AP U' ^LjLalc 
jjjjLaJI JLojl (gjaUJ jl j^-aJ ^jAifc ciill^ ?tj^a Llj .(_L r-in L^aC- (-i AjJajS a^)iui ii]2 4jjLv-aS <J«jL ^a. ^Jl 



187 if* V^jW-j 1 ^- olijlLxj JL^iVI CjVjL=>^ Jj^.Uj ojjj- is Anyone Out There? J Frank Drake j 'David Sobel 
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j-a CliWq i r-i Jaia <J-"JJ jl ' ' ^\]l (J-*-*^ - (Jl)^' ailjc (jJI jjajj-lagJI Clsj.l3 A \ hj laaJJI aj_uj3l jl 4_a.j.iJA]| 

.,_ia.l.i3l AJ^I AaJj^aA *>i^ 
t-Lj] ■iJja. <—«_>£" A J l5-^' lSJ"*-*^ |_$Xa La c liiiai ja lgj<mn ^gjll a^Lall CllLijij i " ig JJ Ailiaj] ^jujojILj ^ja, 

ciiljj^ liLiji ,—fiiail tSGll *n m pjj_ilx ^ m.Vig a j-« Xalj .-<1 i in ?lqj ihjaII ^jjLj j-a ililj'i nil) CIsLja jjj 
(J-JaL jl j^Iaj t (J,n Stjl is^" '^' J t Vqj m_^a <-_LiiuSI/j^lj| Ai L_LJjiJI jlaLoiaII j>£j V .13 4_j| 4_jjlfLsL 

IgJ 4-.ua V dijjLiyia .4£jjuax> ij^Ji Uajaa. LIjjaI j^ajjij tillj j^ja jalj cjjo^I j>j-a plsjj ^Jj pU'imVI 

CjUJ <_LLujj3 . <— SJlgJI Ja^a /j-lc- t— Sjjaila ?caLjj Clsuuj <_LaJ 4_j_^aj (jAill jxpLa (jjj Laj pjJIj • juu jjj 
t ' (S li* q "" ^-^J^j* 4 *>**iJ ■^-*5uijl cjj"' *^^? b ^J^' J 3 fuLoijll (JjSj i in Lsjjc-j cl!iLa*j <_JfLii ,_3 ajqj 1T1II 
aA.lal (Ja_ui IJIS .Oj aaj (jl A^JaJ i in V '$ m^'i ejUi^/l j^j !fijj,ja. 4j_iaila 4j| <£-lc- sj-aJi (J i ^t>j cLia£.|jj 
jl$aJI t.n^jJ a-jlt^ AjjjjjJall CjUjIxaII J-al£ (J Jfr Ji^^j jl 4ila cITIOClem ^jaII CjLmu JjJaJj LaJI 

ClsAla CIsLaxJ c^=_j-^aV I t^-lc- '(j^J ' sGL^JI Jaa ^ jUi^iIj jj.lalj caJJjJI ^jj ciilliA (JJ^H 'Vjl . ^jjoilaJI 

<]L-ij3l jjSj 1 1) cjlaJl 6.1A (-3 (aJaj .Uojoia ajqj iTil) i^yic- J » ^^ -^ sJaII jj^J jl ' . 1">J -p^l '-^ UJaUjcl 
( i {c\ i_ijjaila ,_Jc- U-**J (JJ (jijJJ^l-a ?laLjj3 •4-^£- ' " ) .1*1^ l5-^' l - r iJ-^>^Jl jjr.iV^AJJjS jj^ a^jlill 4»«j^c. 

*/g->jJ (_£l jl X^.lj (_$l jl /j-lc- 'Ai ^* " tc-^iy IjIaI j^3 culjljaij /j-J*-« aj^J i'i' (J-A j-^aj V j>-^ 'J' "'^j 
jx- '""''■>■ jj-^J jl (J o"^J ^/ ClilLioiUjll IJalAj^l -ij^j nji^i (c-l 1 -- t jj ft > ' "~ *— ' >-aji*-a ><-4Li. — Lj^J ajn*'i m 
<Lmiu (JjUuII jl (j^a|p2l >> JJaJ mi jl J- 4 ^ t^j'l i ^>ll Laj L^Ja ^-Jj^JI Laj cljja^tAJ j£&i LaSj .AJJ i ^ill (_3£>ia 
c4iUallj SjLaII ^gJJ AStLja) jjlll ^i (^uiLoil U s-^Ji lilliA jl£ Ijj 4j| jji liLi Vj -(5>AJ c-Uj jjx jj^I jA 
(C)Jj| La Pz—Jui -12LJJ jl j^AJ jjl C(_5^1a ailc ^-2 t (j^ij .vlSai jl LLaJ AjajoU (_$^Jl £ LS -jiul IAA jj^J 4_jla 

?JaAJS l>Ua W 

ti&jA t^i .%\ J^-JSh) cCjXLaHI olicVl cJH^VI-^LajS/I :I>U Ll^ j^jJaMi^l ^al jl 

jl .■> Wll j aJU IaXJ*3 .l-gi lU 3 4> : ?" 4 iS- 1 ^— *"' P^Lxllj .ojj 7> «\\l o^_£ill <Uaj m^ 4_£Ia«i ^^-2 AJSU m^ ajj uaJ 

(3JA& La p^g-iui tilLi^a tl_aajaj jl j^aj jjjJjJa^li'V I jl ^^a liLl V .aJ^I (Jic. |j_aj jaj LajU t CiU i ^b^l 

«J1ajj <JC-Ij CliLulS Cli^Jj Ljjl la, cg JJ JafjJalL lia& dula ^>JJ^I jLaijMJ <Jj^l JajjJiJI jl 4 ajaa Jja. 

j_a£j jl UAJ 4_j| ^jj liLill j-a JJa *gJ^J j^J • JJ laJjl ,^^3 Ljlia Ij^la. (C\ tljC-1'lh i ^il La.lli V cIxjoiIjoiI 
^j IjjLil c^ijj^all jIajVI li* (jJc <_y^J -U>uij AjjJaLjll jJJljiil ( iuA&J (jill (jCjB l5J^' ^F-j' ^La 
c _ s _Hil Lj^AUa 4 jjuJaSl <SIa5I ojjSs aljaJ mb t4 aUjJalj ^ 3jSa ti gUjoUjI A-a ^gj i ^>ll ^-ajJ Lu«a^I jl j-lJJ ' »J^ 

• (J~j U^ («4j ' UJ^' (J* 4 U^-* <-P i_s^ (J. "' /c^l j^JljSJl <— suiuS'V CliUiJauj ^ , «\ i in 
(J£ ^i Ig uiij ^jJi jjjjill jl (j^ajjii c^tj^a^/l i^gicj .lia <aL& JjjliaJI j| (__ajxj V A^lj^l (^ j^j t UjJa 
.(4ajaju3 <LjJaJ aj^J Cllja-all jl ja ^Sllll A-ailaA a^Ls AiliJaj *-al LgJ liij liJUaa^Li jjojii ^jjlllbj t jlfLa 
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.LgJ (JJiJ-SJ (jjjJjlia Ly.lJ '"l "ijn . .-< g <ul I.1A <1K i^ jl (Jj-afr i$Xa j-« 1-aLaJ .l£uJ jl caJjIjII ,_2 cjjLaJ "^ 
AjjoUJU C(_gjAll jUajJaJ^/l (j^Jj >4-JJ^ 4Jjj2 ^Lu^ AjtaJall <Jj^ /j-S^J LaJ jjj > ti. ^ — •> (jjij-a*)/l (JjijJ /— 3 eLalulj 
^Aj jA\\ i ,-\r\\ Ljjjgji.1 ^j_j3 L-lj mj UjoSj (jl (j£-aJ (J-aC-^/l (j^!>^J ■ J^" tS""^"""'"*^ (JLJ-^ ^i) 'cs-^- - ' plSil 

• aJUJI IgJ t Q > >— 1*1 j^lll A£j>JuJjl CllLjj^aj i ^ 
a_l*JI jjj JJJU (JJ-IJI t jjjfiLiull jjJjLJill lilLiA ,—iJaljjll a_^Jlj jj^j-Ja jli*^ I j_C- Sj j» u) A—Agjll (j-2j 
Jaxa-all 4JI£ i^j-lc- 4jjUa coX^aa-all Cllla^l i<-\t\\\ jl t CllLa.^ jg * aV I j-a *Lc-j<\-^ rt~4jj-Jgj Cll|jl£jj| L*l)Lj_i-"aljj]|j 
j-a Clslc-UaS (Jjfl j-a a.~nq'nj ojLiuj aJ ^gilij s-Lj cAj^jII oi& ^ tal*Jli . ^jJUaJ^ill Axl\ j_ajlii]| jA La£ LaLaJ 
jjjill 6.1A jj_uijLaJ (JJ-1JI jLl£JI 4_igjl3| jjV l>ia> j^/Lti ai*ilj CllUjJaL^ll (jl j-iJJj • j >jSl sj-^ aJaJiml * «\'X n 
oi_A ' J jl-**" -1 LglalfL 4jq mUllj 5_jjjVI 4_£pJI ClL-wJJ xH .r-Laall LgJ (jAJL (j-jJI (jaajLiall jj^^-ao 
jiLaJ V -Ol frlfn.nL e^ji J£ ^A j^jJI jajSI IJA ^Jt 4jj3.1a]| AjSaJI xilj^ll ( Lfej c4jg-^\) tliUajljjJjV I 

• LAJJXaJ 
Ljajl .laj jl j» JJaJ mj U^S •diiX)^ jJ.W U jjJjLiill jj^J AjAJC cjjjSja^. jjla^j-a jj_ij_a]a^li*)/ 1 jl£ Ijl 
^gjc aJJIjJI l$li <~i\i (^JlSI -LLajVI je £§lj]l (^gic IfrL^alj (jJ j]| JaLaJ^I <_k^»A3 Aij^Ja- jiLl^jll JJjIa joj ILjoij 

1*1 1 «'ar. 

j»a La p_aJj 4j.'> a*JI Uj)^?*'' (j£ AJaUJ 4-^jVi j^ij c4aJaUjC.| "^ 4-alfc jjc. lAJj-aJ ^^all JaLAJ^I jj^J t*JJ 
6^A lijal I^Jj LaS CllUjJalj^lj aLtll Aj^Uill AjlUill JluJ&l IJaJ jl j^-«J cJaJlS j>x 1 ' . aJjSI lilj .^V^ allc 
^j-Ifc jJ^aLoiLj (J-a*J ( __ s _*xi\ ("priori 4_lLa" JajLS 1^«\ nnj jjjj_u£ 4_aAj A Saju A£j io«\1I 4_u_^a*JI Clla i^jaII 
LJ^xij IaSAj .IaIac La (JS L&*ii .^-jij^iul Aajjj jA 4joij^j La jj^J JjAifcj .Ajjuaa ll ClilcuJaJ"^! (JjIj 4aL^aj 
La. 1 ! Ixj .I^A uj^i. jJtlll j-a (■i—u) lilLiA .?r_iij-a]| (J_a^. Liai*J La J^i CjIa i"^ail <JJ^. l^q ujj£j ^—Ull JaLaJ*)/l 
— ClAj_iJaL^]|— ^jju^astll jL^aJl l^i.lj Laoli jV 1-1^2 "-^L-JaLjll jaj|_ail LaJj (JjjlaJ jj-^JI ^>AljJa jl (_£f.[yj 
.Aj^a\j±\\ lHi»a^l (J^Ua jaj (J[jj lj£Aj .4jauJuj-a]| 4ajataJI Clllc-liLj")/! - ^yi.1 ^jUj <_ajiu 
/gjjfla ailc- -^j^jJ aaLoull ^-i (juc.|j llaJ Laj . ujJul j_»^J jl jjJ "SiJLr' 6- ^ < -Jt?^ U' ^ J "^ ' "J <i>^' U^Ai 
• 4jjj1I <jC.L^aj .all*JI ^ji JjiaJ f- La^lU .4aialjjC.| IglalfL UKLaJ ?t-a|^jj IjjUjJaljj jL jJaJJ JJJ-a ^>li ciilliA 
j-a Ia^. ajji_^a '^jjj j-a (jll (JjJ jA La ^-11 a^La La AX^aj Cluj 4alixj| LlJ^Lu-aJ jl ^-SjJJ jl XJJaJUoU I^SAj 

.a.laJj ^^-a 
jjjtiajl iA\)\ id aj)j_i-*3j t(jji£*j tf,LaJI j-a 4jaL^a 4J^>J 4q i ^ijj (_>i*JI 'aj£s (jc ^ laJU c'aj^all 6.1A (JUJC-U 
4_i-a^!xl 4^n,la (JjLoij - o Aja. Clllj^l j-a ^y&\ (j[>--^ * ^ '*^ > Lj^. ml /y-lil Cll^AjLajllj . (jjiljjaJl f.|jj aJj ^-jll 
^j^-a j_a£j jl (j^-aJ "Sjjlj" a^2j . <jj_aia^lal o^jb (CI tAJjia lilliA jjSj jl ^j <^.Li. V .CllLajLtAll j]j*ia>V 
UAJ AjAifc tl^La. afclj i -IJAJJ aJL*JI j-a Ljjjjal lili . j liia \\ ' .'.'•*-"'" t^' P La^ll OJ^al Ijf.'li ^i L>tlJ cJaLijJajl 
lilLiA ju f.Lc.J*)/lj (J^jt-a j^s pjj -l^Lij .AJaaJ (JS jjJJa ^ c^Aj^aala UiJu Ljii^ajj LAj^J "a^)j|j" (JS (jj^aJ jl 
t j uia \\ i_Lraa]| jj^J jl i -laj lilSJSj csLu-a f- La^ll .Cllla|^aj")/I u-vN'i j| Jaaa jfLaJ "tajjlj" ^ «\ i aj (_jic-l ^J-a 
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if ^ j mi (jLLj ^i <jjjjI ?.Luil jj£j V <jjL)jaJI u^b^b 'CjVjIxxJIj calami jli t<hj)al\ si^j bpaj Ijj 

4_S Ugj i-j-lib-a <J-J3 (j -4 a-^lc- - CllUal*jJaj|— CllLajlcAll JaLaJl .i_^a-a <_L) tgujh Milla <Ualaj Clljjl£ij| ^/j ^jjjJavUI 

JX jl 4jjir„Mirt jlfLail ,-i 4JakJ lojbal j^-aJ j^-«-« _J£^ ' ". (V^J "-^LLu LlOljfLjj Igjl . aJlxJu (J > aJU jl 

(jj£j ^jAifc c<3Uaj a^La j-a <-_aJUj c4_}jujj2 CllLajl*»aJl ClulS Dlj .e.ijajx jjc. jl e.ijajx Au ,oba c^jjijlus 
* . ^ ..... . 

jjaajj . CliLajlst/s jx^sla. LgjtjJaj CllUaLijJaJI £.ujja3l (j^'j^ 3 • C>"JJ^ ^"4^' -^r 3 J^ -^d>^ ^j" 1 i» JaS ^3 
. ^LjjAll JUil tj-a eja. Igjj .p La.il! ^i tAjjouIaJiua Jj-> ml <lajjil ^gjc 4i_ual! (J J- dLa!>le. JlfLil (J Jc 
aJLxll aJojSJ c4 alia <i ClllLli-jJaJl ljxj_i-*aj (jl j-^-aJ 4_jli t Cll Uajl*»ail (JJL>-^ CL?*- 4 *-?* Ll>^' es" 3 U^ '^' 
(jK ■>; X9J*Jj . CliL-ajlxAll 4_aJLt^s 4_jlaxl L-aLaJ A <\\")\ n LljJa Ijl utlSj (jl 1 > Kjl jJLaJj .4_j-^alajl a^jaj^JaJ 
jjxL - <j£jjia Cliul maJ 4-aauJa .il.ic.1 cLjaaj Ig ' ^V.' 'W 3 U^^ 4-fajA^ ijji *ilja * L ^ j^-«J <j| jjJJUJjall 
'a.'mr. 4 K mi a /j-lc- l r J !>?*ll .>* l.ia,lj jjLaix e]_^a jfr Jjjj jjjjil c<i£-a-aJl liilLaiAJI (J$& c,_la*J ,-ja jjj3*dj 
(JjLlLa f.\jj l_a ,_ll ^Ij_a1| lj_Laaj jl j-^-aJ i*£l\ L£jjlSxa] <_JJ_)ijl (j^alj^iJI a^alJaJ miLj .(_£jjL) t- lj_j j-a 
^X-lj t4 alia ft JaLaJl gC-uUJ 4 alia ^ Cll|jAa Cllli 4 qtK a CIiUjIS Clula lij ^jja. j^Jj .gujjJ CllliS-aj 4jt»a^l 



l__ u 



Latij j>^J (jJ '(J-^' CS - ^ - 'Wi)^ lilJJj -i^sJ^ j JJ «\"l f-b^j CS-^- - *J'i^l jJal miTimi LgjU c4_alli«a Cll^jLa-U 
(J£ j-a JJ^I AjjaiLai^l (g-Aj tCllLaji*»a oj^fi CjJjuHSl jjSLoi j^ij jli^alj jj^a.ljj l^JUJ a-^ jl /j-g^ . Uxjj^a 

.I^A jj^J LaJj 4jli cLalc f-i^jj^u (_$l jlS liU . dlj^JJ <\"l\l 
liluA (JjuJ nill^ A— aj ?UjI hjh-^"! j-a J^l 1 hjh^"! cuajj^a La.UJ Lx^aJl CllLajLtAJI j_j£j jl j^-«J U* jl 
(J£ j^*Jj 'JaaJ ^jjaljjcl fl-kjJJ lAj L mi'i CllLJala Jaia j^J t ^g— a3j i—ljjoila. (ja,lj jlL^alj jj.la.lj ^-2lj5l ^g-S 
4jtL ^ haJ J-aJ /j-ic- Ai_^aj j-^-aJ AJ^/I (Jjab (_g_>aj s^^-ki U^ .1-la.lj <1j3 ^i^j-ki L>^J t|j^ ' a "daj f. ( _ ji 
^^Jla jl jJJtil U-* 1 - ' * ' ^J ij^y 4(J-LaJUj .CllLajix-ail a^£ill s^A ^—ll »j •> UI jjJ g. Ujg^ii J) *\\ > a <\ II Cjjujll 
LjaII j|>SJ <— Sj^ajJ jl j£-aJj .dljjLj , ^l (jc i-JJ^a. ^Cl jjJ AjjjaJI ?.lj-aj£ll <«Ij LaLaJ ^jJU^aaJI jl^aJI <J>slS 
^Jcl (_gjLawi .Jl ^jaj^aiuj .Tj cAj cCj cG — jj-ajll 4-ag^Xa jj^ J^-a ^ ,—JJJa. jj i ^>q"i J CllUJJjjfll ?tja»jj 
t '< mi^I (J_Ja3l au^3 tc-^- - UJ » aaJI >» jKi mi'i t CliL-ajLtAJI AJtL 4aj_^axll Lj^laJlj 'o^a.^/1 (J_uajj ^jjaall j-a 
j^jj cjjJalail I.1& j-a (jSij .4_ia2^1| ijji nljaJI Ali^i y-^al gliJ CllLaji*^! a^3 aJaJuoU jl jS-aJj . dllJjtoJJI 

.(JixJI 4jJajSJ jj i ajj (51 c4jjjJoj Clllc.|pa.l£ CllUjll 
.<iUall CllblA-aj <-_kijjj ^jJla 1 ^ Ur. (Jj-^aljioi i JU i nljaj| jli tjj^aj^l A_aj jX- (_§j_iuaj3l jui -\\\ -*'~ l^j 

?CllLaji*^i /j-ajoU La UoiuJ ??Jl*J WJJI UJ^' -A*3 j^-aJ oA i jjoiLa ^jaj jjJ j^ij 
4_jj.la l^Tqj'qMi 4j3 i " la J i ^il ^cjjl j-a_)il (Jj-^'lJ jl j^-aJ <jU C(_?jtjl ^ 4-a^iaJI j|j^aj| (JjS fj-aJI (jula. lij 
jl • juVI frLaJC- I ^ q m'"^J jl J Kin ^-aJ^S LSJ^' ^-ifi i J-*i)?'\? ^ J ' ' <a ^ ls^ H>* JJ^' L r 1 ^l> ab (JJJj-aVl <_>"jJ 

. 1 1 j I CllLajLos ^-ala. La^jij V ^jjj I jLujJ j 1 1 1 ^jjj I <_£}Lai *jLwa 
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(lil^Ja <J^*J jjl (jiLaJ JaLaJl ^giJujfLaS tlllilL laJjAfl (jL j£.1a£ (jjij-a^/l (_y*J^ ^ 4 -s L «V I Cijj fn ^ <-_a£j 
jl Igjq ujj£-a ^a.ij (jl (j£-aJ l.la> 4jj3 ASUa f~[)^ LS^i ^° UJ"^ (jhnin<\\l aUaill (j-a liljJu (jl (j£-aJ Igjl (_$l 
t jjSI i i )\ * J-^ ls-^ ' J' • U^iP JH^J *— 1 1)^^*' 1< '. I-* A ^ C ' -V-M '-*ijlj • W^y *^ (*& "J" '""' cr^"" ^-W^ u-a*J 

liljJJ (JJ^. <~3 t (jj^ i nS ft!) <_J£ cj_iiaJl ,_jj Q& JjJJjoi Cj-aL^a <_Jjls t J-gij ^/ ,_i>lLa ^>J*J jl Cl)Uaa> jl (jlL-lJ 

.<UuLai UjjjSiu 
AiLjJ ^ 4_j| *-a t (jJlLJaiaoj A qj i*r. 4ja*cj-ail (jjjoiSjLa -\j^p ^tJ'JJ LS" 3 l ~ '"^ <-W^' '^* L>* ^^ U' J - ^ 
/Jc- ,-ij (j-a J^l <~A c4-alLij Igjl <-_ajjtj coital Clul£ CTTjJajJ aj l_JUjai^/j . lilliAj liA jjUjj <lfa -iLajaJ liA 
i_jjjJuj jjl (j£-«jj .AiaL^a I g -sWi (jJJI j-p]j3l 'fi>£^' "fD*' ^ toJ i nl jl ,_jj£xj J^l .lajj <_>£ (jl A—a H_lSj£ll 

.(jjluJl i^ jji iijni «\ll tj^JI ijlgj^/l (j-a 
t a. 'i > >— i (J\-\ i in -iaJjai (_gl ,_3I * , <\"i i in /j-Aj '(j^-a <_s^' ij^* (J* 4 4j£jj1a3I ClijjUjaJI ^jij e.la>jj-a]| <Ua>u3l o.iA 
(jill 4 <\jH»ll t a^ULail JJJ4J '(j*-"> (s- 2 ^-!Uaja-a3l ^)J*JJ . lilja-ail <— kSjjj (JjjLaJI ^ q"i-»> I La.AJC- <— Sj*j (jlS jjl 
4_aiL-a (pi—lAll i^j-lc- (J ' 'T*"' (ff^J JJ i f\\\ tlljjUaj (jj_>^J dm Ca_i^alj*Jlj "-llJJj CjJ9jlll ^ji (jlu*jj .aJUJI ^ji 

jjC j^ljjj i t ^£jjai^>l£JI ^Ojlall ^ji -Aj-s H in <2j*»a — ^jiL^ll f-liall (j-a ^>La^. l^-uilj ^ji J-a^J cLgiljJaij ^j 
jjVl (J^?J^' CS - ^ - ^ ajj^ajl aXl^jll CllLaKJIj . j_u (JJ-S'J (_$^JUi9 jjc- ClllXlJj t (jjjj^_iLaJl 4i_ioi^lillj (jiaLoi^ll 
(jjj hK'j .<Cjjo»j t a JJJj (j^aSu (jfc mi j (Ja i in I^A JS ij^li •>-§£■ ta-^ JilJ ^-jjjj^a ,_3 JJ-^J (_c^' ^^ ,_c* 
(jLui jl j*\ idjx ^—3 ^jjsljx prUJjxj^/l J-Aj -(a "'"'"^ 'J j^jMjAj J 't> '" u> "0 "J " / X) ^ J^^J ^- : ?y' J^ 1 ^ 
f- Jjj 1 1) «\\l 6.1A <fc_>_ia»j ^^Vn i "j .CIiLjjII AIjj i jj 1 1) ; 1 1 iJa*J !(; i^r»jj tliL£)laa>V I '"' '"'«■*■ I ^ia ?* jjj_ioijiaJ 
A-LS ( _ s Jc AjaJaLa <JJJJ p bu^al -ij^-a J-J 'pj^' «^*J ^ UJ^ tlAj ■ W^b^ 3 ] ^^ *SAir' JJJ^I jaiiuij .^ISII 

. (_)iLaaj| (j-a 
11a ^1 (jAj^aJ ij\ Lgj tj^-aj ^guJI aXra-jll <L^!al|-|aj| \j& q! ^gjl] ( ■ uSJI (IjjI <_ajju jjl ^all di^j-> unll 
jA La-a /j-S^J ta (jjLaso c^)^! Jlc- (j-a t(jjjijs"linft (j£)j|3 (»J-^ 4-lilfLal UJAJJ (jl (^A tj-lx-a j^ »jj'" CllUall 
.(ja£ ij^'j lP*-"^ (JjLujjJI j^ l5-^' taj^J "' 'I (J^l^ *>JJ SJlfrl (j-a AjjfLajJ (_gjjiuil (jjjjajl *-a liljlil-a 
j^jj L-a Ijjj-aJ (jl jj^-aJ Uj^U^joU SjidJUJ liiS (jjljLao jjJ-lil ^Lj^iJl (jl ?U-ai*J ClllJjK «\ll sAA (J* 8J i n MLa 
*-al i—JjjoilaJI (j^ajjiV ajJ*la]l Aj ujjJaJJt «\\l dlVI ■> <t\\\ jl Clll^q ■ ^->\) ^^Ic JJaJI CllLa^lc- ^^i a Mr n JaLaJl 4_j| 
(J^S cIjjjIj lilj . (Ajj*.,, i <-\ J-&\ 4jj\j.i%r,\\ (j-a LAJjj-aJ Qj£j m 4_jla tlxa> 4Jaji_Ja-a CllLajl*»a]| ClulS lil 4j| 
4Jaj_iilj l_Lj£lu I i 'r-i\\ (jj;«\l unm jji jl ?^Ji.lj (J_i^al (j-a (Jjistl CllL-a^XC tL^la (jj ASJtJU (JjjLJi^. Qjj A'^jm 
jjjjjj ^_£j lilLiAj LiA (-JI ^—iJa-aJ (jl fj-ail ^ J Kl i aJ ^/ ^(JjlaJjU ajJ-1^ (j>^ (jl (j^-aJ f.Uiil Lgii^ajJ (Jjauoull 

. 1 1 ^>r. J£ ^jjfc 4jJaj3 JS 
*'« ■«" .■> laaJJ 1 1) cdlj-aJ LaAJC- . (jjl"l ujjajj 4 qj ua« J <gaj_ii (JJ-^J UJjLjJa^. (jli cQj^JI ^—2 U^ij Li£ 1^1 
(j-a dllx-La^ (jjJ (j~J '£J-^' C (S^J L>* ^-JA Li>- U' UJ - ^ t <S ' ^ r ' ' ■ U '"jj^l (J-J^aljiai cCll2_jJl (j-a a_)jaij 
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i^Kfrn m . i . 1UT1 m LlJjjJJ^I jL3 i\ (SJ\C. JaSLauj aUajll j-a ajjir i r-i LjjJA (a-JJJ t<-^' *Sri> ' o^Lai) jjolah mii) 
Igjbjja-a ?r_iijjj cijijll Cliuj^a* mi .Viiiij c^La JJC- jaj /Jc- AjAmuIj AjjLau^/l Clil la i"ol) prjLajJj cCliujliajll 
AJjJaJj t CJJ"> ■"""' Aja^juil /j-ic- ajj ia <\1) 4j mjJaJJt rti) JaLaJI lilflajjj . (j^aj^M (—Jl 4ja^/Li-ial jj^-aJ ^ J-^ cr^ c ' 
l^ajjlu /j^JI (j^ajj-saill A-a Cf-iaJJ ^Jjjjll Jj i r-\ \\ ^ SJaJ i dj ?<Jali-a-a jjc. jl 4jaji»a-a 4jtiul s^A J* - Cll|jjxajll 

. (_>*a_oj^aJJl ^Jj^uJ <_<-"' (J -^J ' "■«*" jj 
.c.|^i]| SjIjV <UjLa-a ^k c4jtjailj 4»aila hj^ fi ^jifc <_ SjSjJ (JJJ > «a i . IgK lifcjj #.l£j jAjj 4 jLaoM (J^»J <ji 
gr.j. i n'lil I.1A jl£ 1 -il y<jjl«\, nil) I n flj - ^ f.\jj (j-a ftz-juj (_gl jl ^a.lj (_£) aogj <JA ?g.i ■ \*\\ I.AA 1 ')! e\^t (_£^\ jA (j-a3 

. aj'q la (j-a *-a dlj «\j i n 4jli tAjluUJI U^f" 1 (J^ ^ "> ■""' ^(s-" 1 ■^>?- 4 
a^j^AjLaJ jia> |_Jl t (_g_^_uj Li'V 1 c<— fijj^JI (jla-ui ^-SAj (_£.l3l _oA aUaJ ,-JI (JjjJJl jl fj-all J m J La^jfc jiUj 
j»a (JjjjjJjjj (-3 ajj^\ j\ ^ia-ail ag-i^aSj ,-3 jjojJj3JjI juoi ^ i ^^jj Cllajj t4jj-s i >— » \) jjj.laj| <j-lc- A-Lxlianll 
?.Lalc- AJiJ (^iil (Jjl^JI (JjjJailLj J&h La^JC-j ibjMiC- A-JJ^M t— uL^all ClsUaa-aj (Jjj33VVI ~IJi^ jUj^uI (J^la. 
Jj-lj^aJ ^M i_»*_i^aJ — Ajjaall j-a 4^LjXa /j-lc-l Cll Uj'i. i o n ,_J| LajD (jjj-a'VI (JxjJ ,~3 4 u'i*t% \\ 4-a3 i^J& ^4J^' 
(jaj jj^J ^iJJ •UJ^jS f.\jj LajS i_j£_aA]| 4 q i^j jl i_ ja_J C(jjULa (■ l ~^> 'ls^J^ "* ^lt 1 ^ 1 tg& ^Jjuiu '*J0"> uJu 
s^A c4jjiajll ^-jjj^a jj^jj^uj cjl^a^/l jj^ajj cCliLrul jjjt-aaj jj^JI - jj3JL*JI j-a aa i 'r-i ^^fc jjj l^a.lj 
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Sjai&l ub&t 4ai^a Jk l£ula£ C£*i ^l) 1 ^ 

cljxilj cCliL£jlj£ll Lgja ajij ciili^pJI ^j-a <£-j«\-> rt Jaia jj* Laic. <xajo»j L« <Jj*j ?p-Ls.i3l <A\\ ml ^^Jc- L$j3 

aji (jlll s-Lgj^aJI u-al mi^ihVI i_jja ^ *_9j aHjoi^I silA ?<J aj£j La Lsjj A^J^I ClulS (jill Jj^lb CIiLsjIxaIIj 

. (_£.Aj^/| (jjjlillj .-JjfUl Cll^LaJlj CjjjAllj ai*JI (JOJ <Jj^aU3l ^ajl Q^jojjja* TTJja* 4-J 
cAji*jll jjJaJj t CIiLujIxaII p-Ic-J C*Sil f'Ljj^ 3 LS" 3 'LA-*' __y^' 4-JLlJiaJl AJjbulaJl (jJaj-a ,_A jfLljaifLa JJJj" 

JLoij jjl ,_Jc- ^gjliJl _>f?o a^joil 4JJ^S oj-aLi-u 4_^a3 (j^ajju 4jU ciiluA Cjj^ao ,_j3l qLoS)}) JjjJa 4j2 (JjjLxjj 
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^ Ajja-uj AajjI Ju^ 

^ » (jjjj^jS r- Uiil 

Y £ ej-ill JJaC- 

£V o^JI 

11 J*=JI jiJ 

ay "Jju^i jjUi ^jUjii ■ >(<«" 

A V lIiLsjIcaII AJubJjuj 

\ .Y ^i^UI ^JUll 

^ Y • (J"^' "LjJal^jAjJ 

ll V JjoiJj3Jj| (jLol 4ji.|jjjall 

1 o 1 "S JU! ^ 

^ 1 • Ai^tJI jai 

W<\ ^L-Vl *<^ 

n^ Jjtojll jc dxaJI ^ 

Y^O .AaIi^aH jj^oj > " iaj 

YYA (JjUaUjJJ <ajjjjall 

Ytr ^uiu 

t«t" o*J4* 
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